











bul many 1940 Model KLeich lelophones 


ARE STILL GIVING FAITHFUL SERVICE 
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You’ve got to 
stand watch, too 


Those men who stand guard duty in our battle 
zones must be always vigilant, wide-eyed, alert. 
Their’s is a mighty importent job . . . the penalty for 
failure is death for themselves and their comrades. 

Here at home, there’s a guard duty all of us must 
stand. It’s the guardianship of the tools and equip- 
ment in our hands . . . and the penalty for failure, in 
the long-run, may be just as disastrous to production 


and lives, as the failure of a sailor to detect an 


TELEPHONE 
BATTERIES 


BACK THE ATTACK WITH WAR® BONDS + LET'S 


* SUY TO LAS! 
SAVE TO WIN 


Y, 


approaching enemy. For this reason, we suggest the 
following ways as sure steps in guarding your Exide 
Batteries. Obey these rules and you're a Front Line 
production soldier. Buy to Last, and Save to Win. 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 


Exide Batteries of Canada, Limited, Toronto 


HERE’S HOW TO GUARD YOUR EXIDES: 


Keep adding approved water Keep the battery fully charged 
1 at regular intervals. Most local 3 but avoid excessive over- 
water is safe. Ask us if yours charge. A storage battery will 
is safe last longer when charged at 
its proper voltage. 


Keep the top of the battery Record water additions, volt- 

and battery container clean age, and gravity readings 

and dry at all times. This will Don't trust your memory. Write 

Jssure maximum protection of down a complete record of 

the inner parts. your battery's life history 
Compare readings. 


If you wish more detailed information, or have a special battery mainte- 


nance problem, don't hesitate to write to Exide. We want you to get 
the long-life built into every Exide Battery. Ask for booklet Form 3225 


OVER-SUBSCRIBE THE 3RD WAR LOAN 
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«1 Dudy-KEEP EM TALKING 





We have been having quite a 
lot of correspondence over the 
home made pole hole digger that 
was pictured and shown in our 
June, 1942 issue of TELEPHONE 
ENGINEER on page 55. To 
bring you up to date, and our 
contemporary who lately inquir- 
ed if any knew of one, we might 
mention that the digger was built 
by Paul Tonkinson, manager of 
the Farmers Mutual Telephone 
Company of Yarmouth, Iowa. 
The item was sent to us with the 
picture by Carl H. Price of the 
Suttle Equipment Company. 

v 

On page 25 of this issue you 
will see what the officials of the 
United States Independent Tele- 
phone Association have in store 
for those of you who attend the 
National Convention of that as- 
sociation on October 14 and 15 
at Chicago. We are impressed 
by the announcement that the 
convention will be purely a 
business meeting with subjects 
that every telephone man must 
know during these times. We 
urge you to be present as conven- 
tions of this nature are a MUST. 

v 


We will forward all subscribers 
their copies of our Annual Con- 
vention Number early in October. 
As we have mentioned before we 
are able to bring you this large 
issue each year because of the 
close co-operation of our adver- 
tisers who supply you with all 
materials to run your exchanges. 
They are busy making war ma- 
terials for the fighting fronts but 
they have not forgotten their in- 
dustry and many of them will 
be present during the coming 
convention. They deserve the 
commendation of our industry! 


Ray 
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spondent to the Folks Back Home: 


. a ee 
Se * 


; Said the War Corre 


weer 








In your morning paper 
It's only an arrow 
Creeping toward a dot on the map. 


But out there 

Where the angry earth 

Convulses under your feet 

From the thundering steamroller charyze 
It’s hell on wheels 

As the tanks attack at dawn 


€ * * 


And close on their clawing heels 
Spattered with the same mud and lead 
As the mopping-up forces 


The war correspondent 
7 + * 
Whether for beaming a headline across 
the world or bringing it into your 
home, Federal is a leading manufac- 
turer of radio transmitting and receiv- 
ing tubes, including the giant tubes used 
by Mackay Radio in its world-wide 
Communications Service 


Tcl 


When you read his eye-witness account 
Of how this town was taken 

Read between the lines 

And give a thought 

To the man under the helmet 


« Manufacturing Associate: 


Comes the soldier with the typewriter . . . 





Whose only command is... 
Get the story! 
* * . 


Helping him get the story through 
Relaying it from field radio 

To command outpost 

To towering Mackay Radio 
Trans-Atlantic radio telegraph station 
Is the voice and ear of electronics 
The vacuum tube... 

Giving wings to his words 

Just as it helps plane and tank 
“Work together better 

Because they can talk together” 


Here at L T. & T.’s manufacturing associate 
Federal Telephone and Radio Corporation 
Where a great many of these tubes are made 
Our hats are off 

To the men who use them 

To speed victory. .. 

Some day they'll help men 

Build a better world 


INTERNATIONAL TELEPHONE AND TeLecrapu Corporation 67 Broad St., New York 4, N.Y. 


FEDERAL TELEPHONE AND RADIO CORPORATION 


YOUR SEPTEMBER, 1943 TELEPHONE ENGINEER & MANAGEMENT 11 








PICTURE OF ONE 11 / hh 


THAT DOESN’T HAVE TO WORRY 





Yes, the “guy” that's held by 
= Line Material Pole Line Hardware 
is perfectly safe. There's no ques- 
tion about it... the anchor rods, 
strain plates, thimbles, eye bolts, 
protectors or clamps will hold if 
they're L-M. This is true of all 
Line Material Hardware, regard- 

less of adverse conditions. 


This strength, this ability to out- 
last a tough job, is a prime quality 
these days. !t's important because 





it keeps service uninterrupted .. . 
it's just as important because it 
helps save steel, machinery, and 
labor. 


Hundreds of telephone men 
—————_ know this. Hundreds of telephone 
men are depending on their Line 
Material Hardware to last "for the 
duration —and beyond. 


For fewer emergencies, for less 
replacemert, and for lower cost 


per year of service, it pays to trust 
L-M. 






ee 


DISTRIBUTED BY 


AUTOMATIC ELECTRIC  ¥ 


SALES CORPORATION 





1033 WEST VAN BUREN STREET @ CHICAGO, ILLINOIS 











YEARS AGO 
THIS NONTH 


Taken from TELEPHONE ENGINEER 
files of September, 1918. 


Twenty-five years ago Postmaster 
General Burleson, with the view of 
obtaining information to be used in 
determining the compensation to be 
paid telegraph and telephone com- 
panies while under government con- 
trol, decided on a questionnaire to 
be sent the companies, calling for 
statistics covering the period of the 
war. 

* 

TELEPHONE ENGINEER of 
September, 1918, published an arti- 
cle by J. Hedley describing the 
automatic installation at Leeds, 
England. The whole of the auto- 
matic equipment for the exchange, 
then the largest in England, was 
manufactured and installed by the 
Automatic Telephone Manufactur- 
ing Company, Liverpool. 

* 

Twenty-five years ago E. C. 
Blomeyer, now of Chicago, was 
chosen president of the Texas Tele- 
phone Company succeeding J. B. 
Earle, retired. Mr. Blomeyer had 
been with the Texas company six 
years, and was secretary-treasurer 
most of that time. 

Mr. Earle retained his place as a 
director of the Texas Telephone 
Company, but planned to devote all 
of his time to the management of 
the Texas Long Distance Company 
and his other business ventures. 

* 

TELEPHONE ENGINEER of 
25 years ago announced that P. M. 
Ferguson, manager then and now 
of the Mankato (Minn.) Citizens’ 
Telephone Company, had been ap- 
pointed instructor to the men in the 
selective service, Signal Corps, at 
the state university in Minneapolis. 

* 

In September, 1918, data covering 
complete details of the proposed 
merger of the Pacific Telephone & 
Telegraph Company and the Port- 
land (Ore.) Home Telephone Com- 
pany systems was in Washington, 
having been dispatched to Post- 
master-General Burleson by Claude 
McCulloch, acting for Oswald West, 
receiver of the Home company. It 
was believed the Postmaster-General 
would offer no serious objection to 
the proposal, and that the physical 
merger of the two systems could 
be accomplished within a year. 
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Hight. igh #5 of the 


Communications News 


Important Communications developments of the 
past month, briefed for busy readers 


by 


ROLAND C. DAVIES 


Editor, Telecommunications Reports 


ITH the telegraph merger hear- 

ings now concluded by the FCC, 
the highlight of interest for the com- 
munications industry in Washington 
will be the way Congress performs in 
its legislative tasks of a new tax bill 
and a measure to revise the renegotia- 
tion process so as to fit the latter into 
any future reconversion of industry 
from war production to a peace-time 
economy. 


New Taxes 
HILE the 


Means 


House Ways and 
Committee is not ex- 
pected to formulate the tax bill until 
the first of next year, there were plen- 
ty of indications when Congress re- 
convened September 14 that the Con- 
gressional leaders are approaching the 
taxation problems with firm considera- 
tion of the needs of American business 
and individuals not to be overloaded 


With the 


increased 


with too excessive levies. 
tremendous war spending 
tax rates of various sorts seem rather 
certain. But both Chairman George 
of the Senate Finance Committee and 
Chairman Doughton of the House 
Ways and Means Committee have sig- 
nified their firm intention of not “kill- 
ing the goose that lays the golden egg.” 
Therefore, the prospect is that, if any 
increase comes in normal corporation 
Income taxes, the boost will only go 
up to a rate of 45% from the present 
40% levy. 
are in prospect, but it is not thought 
that any 


Higher excises in luxuries 
substantial boost—or pos- 
sibly no increase—will occur in the 
case of the levies on telephone local 


bills or long-distance calls. 


Renegotiations 


HE revision of the present war 
profits renegotiation law to deter- 
mine whether allowances should be 
made in renegotiations for post-war 
reserves and whether renegotiations 
is proper before or after deduction 


of taxes was a subject upon which the 
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House Committee started hearings 


almost a week ahead of the reconven- 


ing of Congress. Thoughtful mem- 
bers of Congress who are studying 
this problem and who are members 
of the Senate and House committee 
charged with this legislative subject, 
feel that standards of renegotiation 
must be established so that both prime 
contractors and subcontractors can be 
aided in reconversion when the cessa- 
tion of hostilities is near at hand or 


occurs. The most important thing to 


follow will be the plan for V-loans 


to be used in reconversion. 


Reconversion 


OR the telephone manufacturing 
industry, the spectre of reconver- 
sion is not so difficult as in many other 
industries because the telephone oper- 
ating companies, both Bell System 











Eugene H. Merrill, new Chief of the 
Telephone Section of the WPB Communi- 
cations Division. 


Merrill Named Telephone Section 


Chief of WPB Communications Division 


JGENE H. MERRILL, former Chief Engineer of the Utah Public Utilities 
Commission who has been with the WPB Communications Division since 
its inception in January, 1942, was recently appointed Chief of the Division's 


Telephone Section. 


Succeeding Bruce H. McCurdy, former FCC engineer and former engineering 
executive of the International Telephone 


& Telegraph Corp. who had retired from 
the Communications Division early this 
summer because of illness, Mr. Merrill 
has an excellent knowledge of Independ- 
ent telephone industry problems and is 
understood to be quite favorable towards 
the difficulties of the smaller Independents 
in their complex relationships with the 
war governmental machinery. 

Mr. Merrill has been with the War Pro- 
duction Board since November, 1941, and 
had served from that date to January, 
1942 with the Power Branch where he had 
handled all 
matters. 


communications industry 


He was graduated in 1932 from the Uni- 
versity of Utah’s School of Mines and En- 
gineering and 
U. S. Smelting, Refining & Mining Co., 
where he remained until 1935. 
time he was appointed Chief Engineer 
of the Utah Public Utilities Commission, 
a position he held until joining the WPB 
in 1941. During the time Mr. Merrill was 
Chief Engineer of the Utah regulatory body, he took part in two major rate 
cases involving the Mountain States Telephone and Telegraph Co., and in sev- 
eral cases against Independent telephone companies, 


immediately joined the 


At that 


For the past two years he aided in the preparation of the Depreciation Report 


which has just been presented to the National Association of Railroad and 


Utilities Commission at its Chicago convention. In 1940 he was Chairman of 


the State Utility Commission Engineers. 


Alexander J. Falk remains as deputy chief of the Telephone Section of the 


WPB Communications Division. 
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apparatus, outside plant equipment and 
wire and parts as soon as the “green 
light” of the war’s end is shining. This 
should mean that at the proper time, 
when the military requirements fall 
off, the transition to filling civilian 
telephonic needs can be _ instituted. 
Undoubtedly, the WPB Communica- 
tions Division will aid in implementing 
this transition. Because of the tre- 
mendous growth in the production of 
materials ani metals for the war, 
there should be a plentitude of these 
materials on which tte telephone in- 
custry has skimped most effectively 
during the past two years. 

However, it must be emphasized 
that the telephone manufacturing in- 
dustry has before it a huge goal of 
procurement for the armed services 
and for “lend lease” for the United 
Nations. During this final quarter of 
1943 and for the first half of next 
year the telephone manufacturing in- 
dustry is called upon to produce and 
deliver at least 30% more of equip- 
ment to the Army and Navy and 
Lend-Lease than it has been previously 
assigned. The vital importance of tele- 
phone equipment is paramount as the 
Allied forces occupy more of the 
enemy territory. The Axis forces in- 
variably blow up and destroy  tele- 
phone exchanges and wire lines as 
they retreat, and there is prime neces- 
sity for switchboards, cable, and car- 
rier equipment in. particular for the 
American forces to rehabilitate the 
communication systems of the oc- 
cupied countries. As a result, post- 
war conversion must only be a sub- 
ject of planning and in no way interfere 
with the production of the military 


requirements. 


Manufacturers 


HE telephone manufacturing in- 

dustry shared in the notable in- 
crease of 17% in signal equipment 
over June which was noted recently 
by WPB Chairman Donald M. Nelson. 
A still further gain was recorded to 
the tune of about 10% for August over 
July. These increases, it can be cited, 
took in both wire and radio-electronics 
manufacturing industries. 

The policies of the Army and Navy, 
particularly the Army, for the termin- 
ation of war contracts are also most 
significant for the telephone operating 
industry, both Bell System and In- 
dependents, because of the tremendous 
coverage of the Army and Navy 
camps, bases and air fields by the tele- 
phone industry. From the highest au- 
thorities in the armed services there 
have came explicitely stated intentions 
to make reimbursements for all costs 





Convention Dates 


National Association of Rail- 
road and Utility Commissioners, 
Edgewater Beach Hotel, Chicago, 
September 14, 15 and 16. 


United States Independent 
Telephone Association, Hotel 
Sherman, Chicago, October 14 
and 15. 


Independent Pioneer  Tele- 
phone Association, Hotel Sher- 
man, Chicago; October 14. 


Virginia Independent Tele- 
phone Association, Roanoke 
Hotel, Roanoke, November 4 
and 5. 


North Carolina Independent 
Telephone Association, Wash- 
ington-Duke Hotel, Durham, No- 
vember 8 and 9. 


South Carolina Independent 
Telephone Association, Hotel 
Chester, Chester, November 10 
and 11. 


Alabama Independent Tele- 
phone _ Association, Jefferson 
Davis Hotel, Montgomery, Nov- 
ember 15 and 16. 


Oklahoma Telephone Associa- 
tion, Huckins Hotel, Oklahoma 
City, November 29 and 30. 











incurred and all commitments entered 
into in good faith. There seems to be 
a prevailing viewpoint, despite the sev- 
eral proposed methods of handling 
termination of contracts, that the gen- 
eral principle of assuring advanced 
payments of a large proportion of the 
claims—‘quick cash” as some officials 
have termed it—prior to final settle- 


ment will prevail. 


Telegraph Merger Hearings End 


HE FCC finally came to the end 

of its long trail of hearings on 
the application of Western Union to 
acquire and to consolidate Postal Tele- 
graph after eight weeks of sessions 
which ended Sept. 2, and, although an- 
other brief hearing was held Sept. 11 
in New York on the alien stock own- 





A QUESTION! 


By an Independent Telephone 
Pioneer 

What is the name of the first 
state admitted to the Union and 
what was the last state admitted? 


(For answer turn to page 61). 
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ership in the two companies, there ap- 
peared to be a fairly good rrespect 
that the Commission will hand cown 
a favorable decision fer the roerger 
by Oct. 1. This latter cate marks the 
exploration of Western Union’s acree- 
ment to purchase the Postal properties 
—a contract which had been aprroved 
by the stockholders of beth telegraph 
companies. 

In. order to expedite the chances for 
FCC action by Oct. 1, Commission 
Chairman James Lawrence Fly des- 


ignated Sept. 22 for the filing of pro- 


posed findings and facts and conclu- 
sions by the two telegraph companies 
and the labor unions to be used in 
guiding the FCC in its action. While 
the companies and the unions un- 
doubtedly will file briefs along with 
their proposed findings, there seems 
to be a general viewpoint by both 
parties that they would not seek oral 
arguments which was tentatively set 
for Sept. 23 if the participants in the 
hearings desired it. 

Contrasted with the previous atti- 
tude of an apparent disapproval by 
Chairman Fly and his fellow com- 
missioners towards the merger dur- 
ing the previous six weeks of hearings, 
the sentiment of the FCC seemed to be 
completely reversed during the sessions 
of the final two weeks. The plan of 
physical integration of the two proper- 
ties which was presented by Western 
Union Traffic V.P., E. R. Shute, was 
felt to have given the Commission 
some “real meat” on the Western 
Union's aims after the consolidation. 
Another presentation which won the 
approving attention of the commis- 
siners was a most able exposition of 
the formula for the distribution of out- 
bound messages to the international 
cable and radiotelegraph companies 
by the prospective domestic merged 
company, which was given by Western 
Union’s special counsel, William B. 
Gaillard, Jr. This formula provided 
that 1942 would be the basis of the 
division of traffic for all carriers in the 
international field, except for some spe- 
cial arrangements for RCA Communi- 
cations. In the case of New York, 
Washington and San Francisco, RCA 
Communications will compete in the 
pick up and delivery of messages for 
the Atlantic and Latin American areas 
against Western Union cables and the 
I. T. & T. affiliates of Commercial 
Cables, All America Cables & Radio, 
and Mackay Radio and Telegraph. 
RCAC, however, will join with all 
these companies in the division of 
traffic for trans-Pacific points. In addi- 
tion, RCAC will receive a higher ratio 
of messages turned over to it by the 


domestic merger than it at present has 
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and this will mean an additional 112,- 


200 messages annually will be given it. 


Conservation Program 

VEN though the telephone industry 
E does not need to be particularly 
linked with the program of conserva- 
tion slated for all utilities, transporta- 
tion and fuel industries, because of 
its record for the past two years in 
stressing and promoting these aims, 
the telephone industry has joined in 
cooperation with government agencies 
including the Office of War Utilities 
of the War Production Board, in 
launching a nation-wide voluntary con- 
servation plan to stimulate public ac- 
ceptance of utmost conservation in 
the use of these services. 

The conservation program was 
launched with a nation-wide broadcast 
of addresses by WPB Chairman Nelson, 
Secretary of the Interior Ickes, and 
ODT Director Eastman, Sept. 13, and 
the plan became effective on Sept. 15. 

The communications industry par 
ticipated through a special committee 
in the formulation. of the conservation 
program, sponsored by the OWI, 
WPB, ODT and Petroleum and Coal 
Administrations. Three meetings were 
held, one in the latter part of July 
and two in the latter part of August 
and early September. The special com- 
mittee of the communications industry 
consisted of 3. B. Rees, a as: ae 
war activities engineer, K. S. McHugh, 


A. T. & T. vice-president, president 
J. R. Porter of the U. S. Independent 
lelephone Association, president 
Harold V. Bozell of the General Tele- 
phone Corp., vice-president E. C 
Blomeyer of the Theodore Gary & Co. 
and C. S. Voorhees of Western Union. 

Because of the notable record of the 
telephone industry in publicizing the 
need for public conservation of its fa- 
cilities due to the war demands, the 
governmental authorities in charge of 
the campaign to promote the conserva- 
tion—which, incidentally, will be con- 
ducted by the participating companies 
in expenditures for advertising etc.— 
follow completely the present adver- 
tising themes of the A. T. & T. and 
Bell System. These themes are that 
long distance facilities during the eve- 
ning hours should not be used because 
of war calls and especially calls by 
men in the service to their homes and 
that Information should not be called 
without the user first trying to ascer- 
tain the number in the directory. In 
view of the acquiescence by the gov- 
ernmental authorities in the existing 
advertising themes of the telephone in- 
dustry, the projected campaign of con- 
servation will in no way interfere with 
the public relations activities of the 
industry. 
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A* of you in the telephone in- 
dustry are soldiers on a vital 
front of democracy. You are in 
essence a civilian signal corps 
carrying the judgments and or- 
ders from which victory must 
come.—Chairman Fly of the FCC 
and of the BWC. 











The task committee report of the 
communications industry to the WPB 
Office of War Utilities showed the 
huge scope of the Bell System’s efforts 
to bring about the conservation and 
most effective use by the public of the 
available facilities and services. The 
report cited that the total annual cost 
to the Bell System of these activities is 
nearly twenty-four million dollars. 

For advertising in newspapers, maga- 
zines, radio stations, posters, bill in- 
serts, etc. the Bell System spent in 
1942 $11,600,000—of this $9,400,000 was 
spent to curtail long distance calls 
and practically every type of recognized 
advertising media, including 5300 news- 
papers, 300 magazines and 700 radio 
stations, is being used and for the 


local exchange part of the advertising 


an expenditure of $2,200,000 was in- 
volved utilizing 4600 newspapers and 
200 radio stations. The long distance 
advertising program is being stepped 
up with the emphasis now being 
placed on limiting calls to five nin- 
utes over congested routes and the 
local exchange advertising program 
is being concentrated in areas where 
facilities or service situations require 
such action. 

For the Bell System this advertising 
program is double its normal expen-li- 
ture of $6,000,000 per year. Now dur- 
ing the war the Bell System is seck- 
ing to curtail use of its facilities and 
service whereas in normal times it is 
trving to increase the use of the tele- 
phone. 

Another significant effort is the ex- 
penditure of around $6,000,009 for 
the establishment of public telephoue 
service “attended” exchanges in majo 
Army camps and Navy bases. This 
requires about 200 camp managers 
and 250 attended service locations with 
850 operators and attendants being on 
duty. Around $5,000,000 a year is 
being spent for customer servicing ac- 
tivities. Over 1,000 Bell System em- 
ployees are continuously working with 


(Please turn to page 38) 





Independent Pioneers to Meet 
During National Telephone Convention 





Ernest R. Rosse 


nual convention of the Inde- 
pendent Pioneer Telephone Asso- 
ciation has been made for October 
14 following opening day sessions 
of the United States Independent 
Telephone Association at the Hotel 
Sherman, Chicago. 

Besides the annual business 
meeting of the Independent Pio- 
ners a nationally known speaker 
will address the association. Ernest 
Robert Rosse, the eminent humor- 
ist and philosopher, will have as 
his subject “The Safety Valve of 
Sanity.” 

Mr. Rosse is noted for his finesse, 
dignity and command of the Eng- 
lish language. His wit and satire 
is known in every state in the 
union as he has appeared on the 
lecture platform for the past quar- 
ter century. J. K. Johnston. secre- 
tary treasurer of the Independent 
Pioneers, informed TELEPHONE 
ENGINEER that in his opinion tele- 


Bi n0t cote of the an- 


phone men attending the meeting will be sorry if they do not take 


time to hear Mr. Rosse. 
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Types of Batteries 


ET us consider next how current 
electricity can be produced by 
chemical action. We find there are 
two classes of cells or “batteries” as 
they are commonly called, namely, the 
primary cell and the secondary cell. 
The primary cell consists essentially 
of two unlike metals immersed in a 
chemical solution known as an electro- 
lyte. The electrical energy furnished 
by primary cells is developed by the 
gradual wasting away of one of the 
two elements. This element therefore 
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Fig. 72.—Gravity type primary cell 


has to be renewed from time to time. 
One of the most familiar types of pri- 
mary cells is that referred to as the 
“gravity type,” illustrated in Fig. 72. 
These cells contain a zinc and copper 
element immersed in a solution of cop- 


RSE 


Primary Cells and Storage 
Batteries---Part V 





per sulphate. They are used by tele- 
graph companies in small towns to 
supply the necessary telegraph line 


current. 


Theory of Gravity Primary Cell 
HE theory of the gravity type 
primary cell is unique in that, as 

its name implies, it relies on gravity 
in maintaining a separation between 
two electrolytes which are formed by 
the normal action of the cell. Although 
the cell when first put into operation 
contains dilute sulphuric acid, after it 
has been in operation for a short while, 
zinc sulphate forms in the upper por- 
tion of the cell while the bottom of 
the cell contains copper sulphate solu- 
tion. 

The cell should be operated so that 
the blue which indicates the boundary 
between copper sulphate and zinc sul- 
phate stands about midway between 
the zinc and copper electrodes. If the 
cell is so operated that the blue line is 
too close to the zinc, some of the cop- 
per sulphate should be siphoned out of 
the cell, or operating the cell on short 
circuit will increase the zinc sulphate 
iit the solution and lower the copper 
sulphate line. When the line is too 
low, water and copper sulphate should 


be added. 
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The open circuit voltage of the grav- 
ity type cell is approximately 1.1 volts. 
Its internal resistance ranges from 0.6 
ot an ohm to 4 ohms. It should be 
used on closed circuit operation; that 
is, current should be drawn from it 
constantly in order to maintain the 
proper amount of zinc sulphate in the 


cell. 


Merits of Gravity Type Cell 


HE merits of the gravity type cell 
lie in the fact that hydrogen liber- 
ated at the negative pole or zinc elec- 
trode by the normal action of the cell 
is attracted to the opposite pole and 
combines with the copper sulphate 
SO, to form H.SO,, thus preventing 
the hydrogen from attaching itself to 
the copper plate and resulting in what 
is known as polarization. 
Note.—H.SQO, is the chemical sym- 


bol for sulphuric acid. 


Harmful Effects of Polarization 
P OLARIZATION is an effect with 


increases the internal resistance of 
a cell and makes it impossible to draw 
much current from the cell. It is due 
to hydrogen which is liberated in the 
normal action of any primary cell and 
which, because it has a positive charge 
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is attracted to the opposite pole in the 
cell and covering the surface of the 
copper electrode in such a manner that 
a reverse voltage is set up which neu- 
tralizes the normal voltage of the cell, 
prevents current from being taken from 
the cell. This is shown in Fig. 73. 





Voltmeter 











fffecr of 
Polorviotrion 


Fig. 73.—Polarization effect in simple cell 


This can be demonstrated by placing 
small strips of zinc and copper in a 
tumbler filled with dilute sulphuric 
acid having a gravity of about 1200°. 
Connect a high resistance voltmeter 
across the two external metal plates 
and it will be found that a voltage is 
registered. However, if the volmeter 
is left connected, the reading will 
quickly decrease due to the current 
being drawn from the cell resulting 
in polarization and thus quickly in- 
creasing the effective internal resist- 
ance of the cell If a small swab is 
used to dislodge the hydrogen bubbles 
from the copper plate, the voltage will 
again rise momentarily. 


Other Types of Primary Cells 
HERE are a number of other 
types of primary cells, such as the 

Fuller cell, the Daniel cell, the Edison 

Lelande cell. (See Fig. 74). However, 


Bvurserp Cell 
49 VOITS 





@ Lonie/ Cell 
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Fig. 74.—Several type of primary cells 
(Courtesy Central Scientific Co.) 


these cells are not used enough in 
modern applications to warrant further 
study. The principal use of primary 
cells at the present time is in connec 
tion with railroad signal work where 
cells are placed in manholes along the 
right-of-way to furnish current for 


operating railroad signals 


Dry Cells 


O NE form of primary battery which 
is used in many applications is 
the tamiliar dry cell. The dry cell bat 
} 


tery serves for many purposes wher 


only a small current is required and 


where the power source must be 
mall and in a convenient form Dry 
cells are dry 1! hame only as they ac 


tually contai 1 jelly-like electrolyte 


which contains considerable moisture 
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y~d 


and a chemical called sal amoniac. 

Several standard size dry cells are 
shown in Fig. 75. 

Dry cells consist essentially of a 
zinc cup on the inside of which are 
two layers of blotting paper, as shown 
in Fig. 76. In the center of the cell 
is placed a carbon rod and the space 
around this rod filled with manganese 





Jmna// 
#6-Size LUE : 
Hastligft tashh 
13 Vols Jato ite 
Fig. 75.—Typical dry cell batteries 


dioxide, ground coke, sal amoniac, and 
zinc chloride. The sal amoniac acts 
as the main chemical while the other 
chemicals are necessary to provide con 
ductivity and prevent hydrogen gas 


(with its harmful polarizing effect) 
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nese perox- 
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solution —— 


Fig. 76.—Dry cell construction 


forming in the cell. The top of the 
cell has a layer of sand over which is 
placed a layer of tar or in some cases 
a metal top. From a handling stand 
point, dry cells are essentially dry. 
Dry cells become exhausted as a result 


of the zinc being consumed 
Current Capacity of Dry Cells 


RY cells will furnish 20 to 30 


amperes on short circuit but are 





75 Volt "B” 


Fig. 77.—Various size dry multi-cell batteries 


2/2 Volt 
Cars" 


suitable for delivering only 1 or 2 


am- 
peres for any length of time and this 
much current preferably only for short 
intermittent service. All dry cells re- 
gardless of size have a voltage of ap- 
proximately 144 volts per cell. The 
familiar Radio B battery consists of 
15 or 30 small dry cells connected in 
series, this giving approximately 22% 
or 45 volts. (See Fig. 77) 


Storage Batteries 

NOTHER type of battery and 

one which is widely used is that 
referred to as the storage battery. The 
storage battery differs from the pri- 
mary battery described above in that 
the elements are restored to their orig- 
inal condition by passing direct current 
through the cell in a direction opposite 
to that of the discharge current. This 
charging current is obtained from some 
charging device such as a generator or 
bulb rectifier (a device for changing 
AC to DC). 

There are only two practical types 
of storage batteries. The most com- 
mon and popular type is the lead acid 
storage battery. The other type which 
is used in certain industrial applica- 
tions and in some electrical automo- 
biles is known as the Edison Cell, The 
Edison Cell has not come into very 
wide use and will not be described 


here. 


Theory of Lead Acid Battery 

HE lead acid storage battery con- 

sists essentially of two lead plates 
iminersed in a dilute solution of sul- 
phuric acid and water. The positive 
plate of a lead acid cell consists of 
what is known as lead peroxide and in 
a healthy storage battery it is chocolate 
brown in color. The negative plate 
consists of sponge lead and is dark 
gray in color. A lead acid cell is able 
to generate current as the result of the 
sulphuric acid combining with the lead 
peroxide plate and the sponge lead 
plate forming lead sulphate on both 
plates. As the discharge cycle of a 
storage battery continues the sulphuric 
acid is converted into water. When 
the cell is completely discharged prac- 
tically all of the acid will have been 
converted to water. (See Fig. 78.) 
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Fig. 78.—Lead acid cell on discharge 


If we now pass direct current through 
a discharged storage battery in a di- 
rection opposite to that of the dis- 
charge current the water will be broken 
up into hydrogen and oxygen which 
will combine with the lead sulphate on 
the positive and negative plates and 
will convert them back to their origi- 
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Fig. 79.—Lead acid cell on charge 




















nal form of lead peroxide and sponge 
During this charging 
will be reconverted 
(See Fig. 79.) 


process 
into 


lead. 
the water 
sulphuric acid. 


The Hydrometer 
HE 
storage battery is best determined 

by a device known as a “hydrometer.” 

narrow 


condition of a charge of a 


A hydrometer consists of a 
glass tube at the bottom of which is 
an enlarged bulb in which is placed 
small lead pellets. It is so designed 
that when placed in water it floats with 
most of the stem submerged. Figure 
80 illustrates how a hydrometer works 
in testing storage batteries. When 
placed in liquids which are heavier 
than water it floats much higher in the 
solution resulting in a greater part of 
the slender tube projecting above the 
water level. By the gravity calibra- 
tions on the glass tube the amount of 
tube out of the electrolyte gives a di- 
rect indication of whether all of the 
sulphuric acid has been converted to 
water as a result of discharging, or 
whether considerable acid still remains 
in the solution, indicating that the bat- 
discharged when the gravity 
1.175, and fully 


the gravity reaches 1275 degrees. 


tery is 
when 
Sta- 


reads charged 


tionary batteries such as are used in 
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Cell on Discharge 


Ce/l on charge | 


telephone offices are operated at lower 
gravities than are automobile batteries. 
maximum 


They generally operate at 


gravities of not over 1230 degrees. 


Discharged 150 
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Fia. 80.—Action of Hydrometer 


Voltage of Storage Batteries 

HE voltage of each individual cell 

in a storage battery is around 2.0 
volts when fully charged and about 1.7 
volts when fully discharged. The ca- 
pacity in amperes of a storage cell de- 
pends on the total area of the plates 
in each cell. Batteries such as are used 
in automobiles generally have from 11 
to 13 plates per cell, and have three 
cells. Automobile batteries 
can be charged from charging sources 
to 8 volts 


storage 


having voltages of from 6% 
and capable of passing five to fiftcen 
amperes through the storage battery. 

Storage batteries should never be 
allowed to stand idle in a discharged 
condition for any length of time, as 
sulphate to form 


this hard 


over the plates, which can be removed 


causes a 
by charging. 


Capacity of Storage Batteries 
TORAGE generally 
rated in ampere 


hour capacity. A storage battery which 
100. ampere hours 


batteries are 
terms of their 
has a capacity of 
would be a battery capable of deliver- 
ing 5 amperes for 20 hours, or a larger 
current for a shorter time. The rating 
is generally based on a 5 or 8 hour 
rate. Typical batteries used in modern 
automobiles range from 80 to 120 am- 
pere hour capacity. 

Typical storage batteries such as are 
farm radio 


used in automobiles, on 





¥ comnercial power 


A.C. input. 














tunpar 











battery to be charged 


Fig. 83.—A Tungar rectifier circuit 


sets, and other similar applications, 
should be charged at rates varying 
from 2 to 15 amperes. The smaller 


the ampere hour capacity of the bat- 
tery the smaller should be the charg- 


ing rate. 

Figure 83 shows a battery charger 
circuit which uses two tungar bulbs 
for battery charging. 

One of the best tests for a fully 


charged battery is the cell reading 
while the battery is still on charge. A 
battery which is nearing the comple- 
tion of a charge should have a cell 
voltage of approximately 2.5 volts, This 
reading should be taken with current 
flowing through the battery when con- 
nected to the- charger. After being re- 
moved from the charger, the cell volt- 
age quickly drops to 2 volts. 

There is a special device for testing 
the condition of individual cells of an 
automobile type storage battery. This 
device consists of two prongs between 
which are connected a low resistance 
drawing several hundred 
amperes the cell. A D. C. volt- 


meter is connected across this 


capable of 
from 
resist- 
ance. The prods are pushed into the 
lead terminals of a cell which are ex- 
posed on top of the battery. A heavy 
current flow through the resistor and 
the voltage reading when current is 
being drawn from the 
cellent indication of the cell condition. 
Shorted 


readily detected. 


cell gives ex- 


cells, sulphated plates, etc., 


(Examination on page 40) 


Exchange Has Fire Damage 


The Nehalem, Ore., 
gon Utilities, of which 


exchange of Ore- 
J. H. Langman 
is president, caught fire recently and 
the telephone building and equipment 


were damaged. Cause was thought to 


be defective wiring between floors of 


the two-story structure. The operator, 
Mrs. O. M. Hudson, was the only one 
on duty when the fire became known. 
Fire department action was immediate 
and Mrs, Hudson stayed on duty until 
water was ankle deep and the switch- 


board was out of commission. 
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ATth Annual Convention 


UNITED STATES INDEPENDENT 


TELEPHONE ASSOCIATION 


OCTOBER 14-15 
SHERMAN HOTEL — CHICAGO 


ves woe 






No active telephone man can afford to miss the two-day 
“down to earth” program of the National Association on 
October 14-15. The program will be of vital interest to 


every telephone man—every company should be represented. 


Highlights of the Convention Program— 


® Hotel reser- 
vations should 
be made at once. 
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HOTEL SHERMAN 
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1. Plant, traffic and commercial problems—present and future. 
Latest National War Labor Board and WMC rulings. 
3. New trends at the WPB. 


i) 
° 


4. New toll compensation agreements. 

5. Post-war planning—a look into the future. 

6. Continuing property record requirements. 

7. What is ahead in taxes? 

8. Activity in the accounting and depreciation fields. 
9. Open forum—questions, answers—discussions. 


- 
The Officers and Directors of 


THE UNITED STATES INDEPENDENT 
TELEPHONE ASSOCIATION 


Cordially Invite 
Every Independent Telephone Man to be Present 
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I. scarcely need be pointed out that 


telephone apparatus protection is 


now most vital. When protection is 
lacking, or a protector fails to function 
properly, the monetary loss in invest- 
ment is the least important item, The 
damaged equipment may be replaced, 
if at all, only at the expense of our 
ma 
terial idle 
circuits may cause the delay of grave 


limited store of communication 


for a global war, and 
messages. 


While the 


terminal sets is of equal consequence, 


protection of scattered 


the concentration of central appara- 
tus brings forward the necessity of 
a distributing frame for mounting 
the protectors of each incoming cir- 
cuit. The frame, indeed, is usually 
part of the protection in a way which 


is not so obvious, but none the less 


VERTICAL 


PROTECTC 
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By KENNETH C. CLARK 
LEELA LE EDL LE AGE ISION EER 
Setting aside the necessities for 
an intermediate as well as a main dis- 


the 


real. 


tributing frame, variant usages 


of vertical and horizontal protector 
mounting strips, and whether fuses 
only, or all protection, should be 
mounted on one side of the frame, 


let us consider a typical frame such 
as in Figure 1. 


The Frame 
ABRICATED of small steel chan- 
nels and plates bolted rigidly in 
place and finished with asphaltum or 


aluminum paints, it cannot be assumed 








-rotective Devices 


partially welded assembly, a_ sub- 
stantial copper ground wire should 
continue in one piece, from the best 


ground available, to each steel ground 


plate of the distributing frame, and 


the wire should be inflexibly fastened 
to each plate by a non-corroding ter- 
8031 of the Na- 


covers this phase 


minal. Paragraph 


tional Electric Code 
of grounding practices 
The 


approximately 114 


sections 
240 


Fixed 


frame is furnished in 


feet wide, for 


300 outside lines section 


to the 


per 


frame are rubber—or enamel- 


insulated distributing rings, through 


which the jumper wires may be neatly 


extended without passing through 


more than two rings, or making more 








that each bolted junction is electri- than two turns. Mounted on the “line” 
cally of low resistance suitable for side of the distributing frame and 
the ground connection. Even on a_ tthe first (non-protective) devices 
through which incoming circuit wires 
must pass, are the horizontal fanning 
or distributing strips of maple or 
other processed wood, drilled as shown 
in Figure 2a. The edges of the holes 
+ Ss 4 
through which the wires pass are 
Figure | chamfered so that wire insulation will 
not be injured. Many bronze spring 
line terminals, set in hard rubber, 
are concentrated on each strip, one 
side of each spring being a_ solder 
contact and the other a similar con- 
ARKING ROUND 
hg MAPLE P PLATE 
GROUND PLATE SUPPORT _ |] _ 
PILLARS PLACED AT | | 
REGULAR mer S— 
oT SPACE FOR TERMINALS | © | 
/ AND WIRING a < e | 
| GI CHAMFERED HOLESS, = b 
HARD “SOLDER —— 
= AA Vy 
RUBBER TAGS a MAPLE itt + | | Al yi i 
Figure 2 
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with possibly an extra con- 


tact 
tact to be 


used where necessary. On 


the edge of the terminal strip, the 


black “face” is numbered consecu- 
tively in white by wire pairs 

The midrib of each “vertical” 
maple strip (Figure 2b), on the re- 
verse side of the distributing frame, 


is used as a mounting for varieties 


and groups of fuses, discharge blocks 
and heat coils’ in neat, compact 
fixtures. These fixtures are called 
“protector mountings,” and take the 
place of the simple “terminal block” 
shown in Figure 2a. Protectors for 
each pair of wires take up _ three 


eighths inch over the length of the 


protector mounting 


Typical Protector Mountings 
mounting for two 


A fuses only, to be attached to the 


frame, is sketched 


tubular line 


vertical strip on the 


in Figure 3a. Fuses are shown in 


place, but these are not part of the 


mounting and will be considered later 


They are held in spring-clips or hard- 


drawn tinned or nickel-silvered brass, 
and the terminal solder lugs are 
securely held in phenol fiber pile 
up bloc ks. 

A mounting for tubular line fuses 
and air-gap carbon blocks is shown 


in Figure 3b. 
are furnished for the 
blocks so that one does not 
other. A_ fifth 
that is, the 


Separate spring tensions 
fuse and for the 
removing 
disturb the terminal 


is involved, grounded 


mounting frame or a solder contact 
for a ground wire. The fuses are 
placed electrically between the line 
and the carbon blocks, that is, they 


do not use the exchange apparatus 


as a path to ground 


4 mounting for tubular line fuses, 








Figure 4 


and an auxiliary alarm circuit appears 
as the two wires running adjacent to 
the ground plate. 

Another mounting for air-gap carbon 
blocks and heat coils only is shown in 
Figure 4b. Here 
center plate is 
these last 


again the grounded 
plated 


two 


rigid, steel. 


Each of mountings 


will open the “inside” circuit, ground 


the “outside” circuit and close an 


alarm signal circuit to ground, as a 


result of protector action. 


Classification of Protectors 


HE protective devices which are 


secured in these or comparable 
mountings are: 
i. Excess-voltage protectors using 
(a) Spark gaps in air (normal tem 
perature and pressure); 
(b) Spark gases 


temperature but reduced pressure); 


gaps in (normal 


air-gap carbon blocks and heat coils, 2. Excess-current protectors using 
is given in Figure 4a. The right-hand (a) Rapid-action fuses; 
portion indicates the grounding of (b) Delay-action fuses 
ene conductor, due to operation of the Certain of these may have refie 
heat coil. The center plate is grounded, ments which subdivide them into 
DISCHARGE 
BLOCKS y 
Vi 
TUBULAR Y 
” FUSES 
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(1) automatic 
(ii) non-indicating 

automatic grounding types or 

non-grounding types 


indicating types or 


types and 
(iii) 
(iv) 
Some of the refinements are designed 
device itself, but 


into the protective 


others depend on _ springs forming 


part of the mounting, as previously 


indicated. 


Functions of Protectors 

7 HI excess-volt- 
age protector is to prevent damage 

to the 


‘station 


purpose of an 
telephone apparatus on the 
side” of it high 
voltages on the telephone circuit from 


caused by 


(a) direct strokes of lightning at a rea- 
sonable distance down the line; 


(b) induced voltage surges on the 


telephone circuit caused by a 


lightning stroke on a_ parallel 


circuit closely coupled to it; 


a high voltage power conductor 


coming in contact with the circuit 
at a reasonable distance away; 


(d) induced voltage surges caused by 


sudden loading, unloading = or 


switching operations on a_ long 


or close parallel power circuit. 


Direct lightning strokes are rare be- 


cause the circuits are on low pcies 


or underground, but an inductive surge, 
taking the form of a very rapi¢ rise 
of voltage for a few microseconds, 


is often severe. Then the  air-gap 


reached and a 
The 


persists, 


breakdown voltage is 


spark, or arc, forms. voltage 


drops while the are and 


when the arc ceases the potential is 


normal once more. Often this high 


voltage surge has not enough energy 
to blow the fuses, but it would punc- 
insulation if the 


Since it 


ture delicate coil 


iir gap were not on guard. 


is easily set to the required spacing, 


an air gap between parallel plane 


surfaces is used, and the breakdown 
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Figure 5 


voltage for small gaps varies directly 
as the separation. Further advantages 
of the parallel plane surfaces are that 
the haphazard ionization preceding 
the spark has an ample choice of spark 
paths, but all paths confined 
a central area and not influenced by 


are in 
stray drafts or magnetic fields. A gap 
of one-eighth not break 
down under a stress of 5,000 volts, so 
that to protection such 
potentials 300—500—750 
is necessary to use air gaps as small as 
0.002 to 0.01 


The excess-voltage protectors must 


inch does 


from 
volts, it 


give 
as 
inch inch, 

not, however, let the telephone serv- 
ice current pass to ground, and they 
must be inexpensive and small. In 
the past these had a natural tendency 
to be defective manufac- 
turing tolerances, dampness, dust and 


because of 


carbon or metallic particles loosened 


by previous arcing, which led to short- 


circuits and disrupted service. They 
required maintenance expense for 
“cleaning” or replacement. Fortu- 


nately, modern apparatus does not re- 
quire protection from as low as 300 
volts, and because of this advance in 
the lower limit the 
tection range, the air gaps are wider 


voltage of pro- 
and less troublesome, now being 0.005 
to 0.01 be improved 
with regard to dust and dampness by 
for the air gap between 


inch. They may 
substituting 
carbon or copper blocks, a wider gap 
inert at re- 
This gap will break 
100 


enclosed in rare gases 
duced pressure. 


down under voltages as low as 


volts. 
HE function of an excess-cur- 


rent protector to the 
magnitude of a current and the length 


restrict 


1s 


of time it may flow in station appara- 


and. in the excess-voltage pro- 


If a 


power circuit and a telephone circuit 


tus 


tector. contact occurs between a 


protection, a 
500 to 


without excess-current 


voltage anywhere from volts 
7,000 volts operates the excess-voltage 
but 


current 


such a heavy “power 
of to fifty 


amperes can arise that a dangerous arc 


protector, 


follow” from five 


may persist for a considerable time, 
causing a fire. In designing an ex- 
cess-current protector in the nature 


of a line fuse, the length between ter- 


minals must be ample to rupture arcs 
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after the fuse wire melts, but the wire 


must not soften or fuse under the 


working current used on the telephone 


system at its own normal voltage. 


Other 


not 


currents 
to 
called 


extraneous present 


may be sufficient melt a line 


type of fuse. These are “sneak 


currents” and are intercepted by fuses 
to after 


value 


thermally designed operate 


a definite small of current has 


flowed for a comparatively long time. 
These “heat coils,” on operating, either 
ground or open the line circuit, using 
the the mounting 


to accomplish 


facilities of 
this. 
The location of the protectors are as 
shown in Figure 4c. The excess-cur- 
series 


spring 


rent protection is invariably in 
the the 


cess-voltage protection is between the 


with line conductor, and ex- 


line conductor and ground at a point 


between the “line fuse” and the “heat 
coil.” 

The construction of the various class- 
be 


will now 


es of typical protectors 


considered. 


Protector Designs 
1. Excess-voltage protector, (a) using 
spark gap in air, (ii) non-indicating, 
(iv) non-grounding. 


This implies non-grounding metal- 
lically or through carbon, since the 
protector normally grounds the line 
through the temporary arc of the air 
gap. 

The unit consists of two blocks 
separated by a spacing sheet, Figure 
5a. The surface dimensions are from 
¥% inch to 1% inch long by % 
inch wide. The grounded block has 


the same plane surface design as the 


line block, and both may be silvered 


Metal 


they 


blocks 


have a 


steel, copper or carbon, 


are more costly and 
slightly higher breakdown voltage than 
blocks for the 


Processed 


carbon same air gap. 


carbon is eminently suit- 


blocks 


dant and of 


able for because it is abun- 


low cost Its other prop- 


that it 
not 


erties, namely, is not readily 


fusible, does oxidize and has a 


resistance which becomes less with an 


increase in temperature, are favor- 
able features. 
A natural material for the spacer 


mica, because it is incombustible, 


is 
non-hygroscopic and a good insulator. 
frequently contains a 
to 


However, mica 


metalic strata, and is impossible 


secure in strictly uniform thicknesses. 


Suitable synthetic materials, such 


as 
celluloid and equivalent plastics, have 


uniform thickness, though combusti- 


bility and high insulation are major 


considerations. 

This simplest assembly is less used 
than the 
but is still available. 


now next to be described, 
1. Excess-voltage protector (a) using 
spark gap in air, (ii) non-indicating (iii) 
automatic grounding. 

that 


across the air 


Automatic grounding signifies 
when the arcing ground 
gap occurs frequently in a brief period 


time, some means of short circuit 
ing the gap 


plied, and the ground is then through 


ot 


air is automatically ap- 


carbon or metal. This is achieved in 
all the examples by use of the heat 
generated in the arc. Che first com- 
prises two blocks of standard dimen- 
sions 3% inch by 1% inch, separated 


by a perforated dielectric sheet 0.003 
inch to 0.005 inch thick,-as in Figures 
5a and 5b, but the earthed block has 
of 
tin 


inset a circular metal plug made 


special solder, such as five parts 


with eight parts of bismuth and three 


parts of lead, having a fusing tem- 
perature of 180—200 degrees Fahren- 
heit. This fusible solder is polished 
flush, but it is melted by the heat of 
an arc and flows into the air gap, 
automatically grounding the blocks 


(Please turn to page 44) 











Some typical units of this form are, alphabetically 
Material Line Ground 
ot Blocks Bloc k Blow k Separator 
\utomatic Electric Co Carbon AS 2102 AS 2101 AS 2103 
Kellogg Switchboard & 

Supply Co. Carbon P 367 P 197 P 312 Mica 
Reliable Electric Co Silver-steel Serjdetour assembly 
Western Electric Co Carbon ] 2 3 Mica 
Western Electric Co Copper 19 20 10 Mica 
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NARUC M 


By ROLAND 


HE treatment of depreciation by the 


regulatory commissions, utility regu- 
lation during war time, the incidence of 
war taxes in their relationship to opera- 
ting expenses and the jurisdiction of 
state commissions in contrast to federal 
commissions in the communications field 
formed the major topics of the War 
Conference of the National Association 
of Railroad and Utilities Commissioners 
to be held Sept. 14-16 at the Edgewater 
Beach Hotel in Chicago. 

On the opening day addresses of wel- 
come by Mayor Kelly of Chicago and 
Chairman John D. Biggs of the Illinois 
Commission, together with the address of 
the NARUC president, Chairman Mat- 
son of the Minnesota Railroad & Ware- 
house Commission and the report of 
NARUC general solicitor, John E. PBen- 
ton, formed the program. 

The morning session of Sept. 15 was 
featured by the presentation of the re- 
port of the NARUC Depreciation Com 
mittee, headed by Chairman Nelson Lee 
Smith of the Federal Transportation 
Board of Investigation and Research. 
On this commmittee also serve FCC ac- 
countant William J. Norfleet, together 
with the chief accountants of a number 
of leading state commissions, Other 


members of this committee who worked 


in the preparation of the long awaited 
report whch has been in the making 
since 1938 include a trio of leading off- 
cials, now with the WPB Communi- 
cations Division. Communications Divi 
sion Director Leighton H. Peebles served 
as a member of the committee, represent- 
ing the SEC, in 1940-41. Deputy Direc- 
tor Francis T. McNamara, as the con- 
sultant of the Connecticut Commission 
and Eugene Merrill, now WPB Tele 
phone Section Chief and previously chief 
engineer of the Utah Commission, were 


] 


also members of the committee. 


The report of the committee recom- 


mends the use of the straight-line method 
ot computing de preciation, the basis uni 
versally prevalent in the t lephone in 


dustry except in the states where the 


commissions have adopted the sinking 
tund method The endorsement of a sub 
stantial depreciation reserve, made in 


the report, fits into the policies which 
‘n general prevail throughout the tele 
hone industry, both Bell System and 


Independents. Howe ver, this principle of 
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eeting 


iH Chicage 
C. DAVIES 


a substantial depreciation reserve has 
aroused opposition that broke forth dur 
ing the conference. Che electric light 
and power and gas are vigorously op 
posing the report because the NARUC 
body proposed companies which were 
deficient in their depreciation reserves 
should make up such differences out of 
surplus. 

The report recommended that de 
preciation be treated as an accounting 
concept rather than on the basis of valua- 
tion and that a depreciation estimate 
should be based entirely on_ original 
cost. The report also urged that in 
rate making regulations, the relation- 
ship of the depreciation reserve and of 
the accrued depreciation of the plant— 
that is, the per cent condition of the 
plant—should be a fundamental con 
sideration. On this latter point the tele- 
phone industry, it is understood, raised 


some opposition as to this principle. 
HE American Telephone and Tele- 
graph Company representatives who 
were consulted by the NARUC com- 





Errata 


The following are corrections 
in the article “Calculation of Re- 
sistance Networks”, by L. S. 
Uphoff which appeared in our 
August 15 issue: 

On page 54, column 3, the 
formula for R should read— 

R (for minimum loss) 
Z: Z.—Z 
im? oe 
—with the square root signs in- 
cluding the denominators of the 
fractions. 

Similarly, in the working out 
of the problem immediately be- 
low, the set-up should be— 


600 400—150 

150 150 
On the same page, the fourth 

sentence under the heading 

“Typical Problem” should reac— 
“That is resistance A (Fig. 1) 
will be eliminated and we need 
to calculate only the values of 
B and C.” 


The Editor and Author regret. 


R \ 











mittee during the preparation of the 
report consisted of Assistant Comptroller 
R. B. Shaver, Operating Results Engi- 
neer Glen Ireland, and Depreciation 
Engineer C. M. Ostergren. Before the 
report was finally prepared, a group, 
representing the U. S. Independent Tele- 
phone Association conferred with the 
NARUC committee in New York, This 
group consisted of Thomas A. Boyd, 
vice-president of the General Telephone 
Corp, who is chairman of the USITA 
Depreciation Committee, B, C, Burden, 
USITA engineer and secretary to the 
committee, and Gustav Hairsch, consult- 
ing telephone engineer of Columbus, 
Ohio. The report is to be studied in 
greater detail by the full USITA com- 
mittee, which besides Mr. Boyd is com- 
posed of V. E. Chaney, president of the 
relephone Bond & Share Co. vice- 
president Luke W. Hill of the Carolina 
Telephone & Telegraph Co., president A. 
N. Johns of the California Water & 
Telephone Co., B. C. Clark of the La 
Crosse, Wis. Telepkone Corp., H. H. 
Wheeler of the Lincoln Telephone & 
Telegraph Co., and C, S, Scuppin of the 
United Telephone Co, 

The report is being referred by the 
NARUC committee to the Federal and 
State commissions for their considera- 
tion and for whatever use that can be 
applied to its proposals in the public 
interest. It was emphasized that the 
report was still subject to further recom- 
mendations and revisions by the regula- 
tory agencies and the industries and the 
utilities. 

The afternoon session of Sept. 15 was 
featured by a discussion of the “fair 
rate of return for utilities under war 
conditions” with Chairman Frederick 
Stueck of the Missouri Commission as 
the discussion leader. The position of 
the Office of Price Administration in 
regard to rate increases was another 
topic with OPA Utilities Division Di- 
rector Robert A. Nixon and Wisconsin 
Commissioner W. F. Whitney as dis- 
cussion leaders, The consideration of 
the incidence of war taxes and to what 
extent they should be approved as opera- 
ting expenses was a third subject with 
Connecticut Clyde O. Fisher as discus- 
sion leader, 

The high points of the final day's 
session, Sept. 16, was the discussion of 
“State Autonomy in the Regulation of 
Public Service Enterprises” with Chair- 
man John Siggins, Jr., of the Pennsyl- 
vania Commission as the discussion 
leader in regard to the activities of the 
Federal Communications Commission. 
Commissioner Leon Jourolmon, Jr., of 
Tennessee rendered the report of the 
NARUC committee of five cooperating 
with the FCC in special telephone 


studies. 
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Rochester Citizens Purchase Preferred 
Stock of Rochester Telephone Corp. 


ROCHESTER, N. Y., Aug. 31— 
A group of local stockholders has pur- 
chased the securities of the Rochester 
Telephone Corporation heretofore held 
by the New York Telephone Company, 
it was learned Aug. 30, and the local 
Public 


Service Commission for permission to 


company has applied to the 
recapitalize. 
1920 of 


the present Rochester Telephone Cor- 


Since the organization in 
poration to take over the properties in 
this area of the old Rochester Tele- 
Tele- 
48,000 


shares of second preferred stock and a 


phone Company and the Bell 


phone Company, upward of 
minority interest in the common stock 
of the 


been held by the New York Telephone 


local telephone company has 
Company. 

The charter provisions of the local 
company were such that control could 
pass to the owner of the second pre- 
ferred stock in certain contingencies, 
and, although this possibility was ex- 
tremely remote, the recent change of 
ownership entirely removes such pos- 
sibility. The friendly relations which 
have always existed between the New 
York Company and the local company 
will continue. 

John P. Boylan, president of the cor- 
poration, when asked about the matter, 
said: 

“For some time our directors have 
felt that it was desirable to have the 
Corporation 


Rochester Telephone 


wholly controlled by people residing 
in the territory served by the corpora- 
tion. With that in mind, a number of 
the present local stockholders and di- 
rectors have acquired all of the interest 
of the New York Telephone Company 
in the Rochester corporation. 

“The acquisition of the New York 
Telephone Company’s interest does 
not mean that there will be any change 
in the management, operation, prac- 
tices or officials of our corporation. 
Our relations with the New York Tele- 
phone Company have always been 
friendly and pleasant and its interest 
in our business has been of great 
value to us, especially during the early 
years of our existence. We expect that 
friendly relation to continue. Our com- 
mon interest in the toll business and 
other related telephone matters assures 
us of the continued co-operation and 
interest of the New York Telephone 
Company. 

“While the New York 


lelephone 
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Company has never been in a position 
to control our company and has never 
made any attempt to do so, neverthe- 
less the provisions of the second pre- 
ferred stock which it formerly owned 
made it possible, in certain contingen- 
cies, for the latter company to come 
into control.” 

The purchasers, all but four of whom 
are present directors of the corpora- 
tion, are John P. Boylan, president of 
Raymond N. Ball, 


president of Lincoln-Alliance Bank & 


the corporation; 


Trust Company and a member of the 


executive committee of the corpora- 


tion; Bernard E. Finucane, president 


of Security Trust Company and a di- 
rector of the corporation; John Craig 
Powers, vice-president of Rochester 
Trust & Safe Deposit Company and a 
director of the corporation; Douglas 


C. Townson, president of Curtice 
3rothers Company and a director of 
the corporation; Sol Heumann, chair- 
man of the board of Timely Clothes 
Inc., and a director of the corporation, 


and T. Carl Nixon, a director of the 








USITA Depreciation Committee 
Is Re-Established 


As a result of renewed interest 
in depreciation problems, caused 
especially by activities of the 
NARUC through its standing 
committee on depreciation, the 
United States Independent Tele- 
phone Association has recreated 
a Committee on Depreciation. 
To it President Porter has ap- 
pointed the following persons: 
T. A. Boyd, New York, N. Y., 
(Chairman); V. E. Chaney, Fort 
Wayne, Indiana; L. W. Hill, 
Tarboro, N. C.; A. N. Johns, San 
Francisco, Calif.; B. C. Clark, 
La Crosse, Wis.; H. H. Wheeler, 
Lincoln, Nebr., and C. A. Scupin, 
Abilene, Kansas. 











corporation. 

The four purchasers who are not 
directors of the corporation are Frank 
E. Devans, of counsel for the corpora- 
tion; Fred C. Goodwin, Jr., secretary 
of the corporation; Philip C. Goodwin 
and Frank J. 


late Fred C. Goodwin, for many years 


Goodwin, sons of the 


chairman of the board. 














—— 
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“YES, DEAR, | KNOW THE GOVERNMENT ADVISES US TO USE OUR EXCESS 
PURCHASING POWER TO PAY DEBTS, BUT THEY MEANT OLD DEBTS.” 
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LETTERS. 


from TELEPHONE ENGINEER readers 





Dear Mr. Smith: 

Reference is made to your August 1 
issue containing letter from Mr. Luther H. 
Thomas. I wish to endorse fully this com- 
munication. 

In view of present day conditions and 
the rapid turnover of help. experienced 
telephone men are difficult to secure and 
as a result, based on our experience, men 
are sometimes employed to learn the busi- 
ness without any previous background in 
the industry. 

A series of simple articles on different 
kinds of trouble that affect telephones, out- 
side plant and inside equipment together 
with the usual causes of such trouble and 
method of clearing, would in my opinion | 
prove of substantial assistance to be- 
ginners learning to find telephone “bugs.” | 

Specifications relating to outside plant 
construction, drop wiring and related sub- 
jects are in the possession of practically 
all plantmen, or can be readily referred to, 
therefore it is not so necessary to cover 
this phase of the work. 

Trusting material can be prepared and 
published along the lines indicated, I am 

Yours very truly. 

A. J. Mathews, Manager 

Public Utilities California Corp. 
Susanville, California 


¢ 


Dear Mr. Smith: 


We have a problem that is confronting 
us at the present time. In the past the 
construction crew has taken care of all 
the new work or replacements that were 
necessary. Now we have no crew and the 
old manager and crewmen have left our 
employ either to other lines of endeavor 
or to the armed forces. We are replacing 
them with less experienced labor and we 
have no instructions in printed form for 
the specifications of construction for the 
outside plant. Are there available for the 
Independent telephone companies any 
printed specifications for the new help | 
to gain their information? 

We have contacted the Bell companies 
in various cities and they will not release 
any of their spec’ books. Hoping you have | 
in mind someone who can furnish us with 


the necessary information, we are 


Sincerely yours, 
L. R. Zearfoss, Plant Supt. 
Central Iowa Telephone Co. 
Toledo, Iowa 

(Would any of our readers assist Mr. 


2: , 
ZEaArTOSS ditor ) 
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3rd WAR LOAN—BUY NOW 
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They're In Uncle Sam’s Signal 


4 Re Now-AMERICAN 





* Somewhere, in fact in many somewheres, in many lands, where the 
Signai Corps men of Uncle Sam's forces are fighting, “American” 
Bodies are in service. 


Sturdily constructed in accordance with “American's” top quality and 
skilled workmanship and equipped, in a majority of cases, with 
“American” winches, power take-offs and accessories, “American” 
Maintenance Bodies are standing up under the roughest, toughest going, 
helping the men of the Signal Corps maintain vital communications. 


“American” is indeed proud of the fact 
that it has been able to serve our country, 


by the construction of equipment for the Some 
United States Signal Corps, the Engi- Why ” Reasons 
neering Corps and the Ordnance YA 


Department. 


But we are not forgetting for an instant 
our responsibility to the utilities whom it 
has been our privilege and pleasure to 
serve for many years. With the close of 
hostilities “American” will be ready to 
make deliveries as fast as truck chassis 
are available. 





COACH & BODY CO. 


PUBLIC UTILITIES EQUIPMENT FOR MOTOR VEHICLES 
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Q. Do you know of a simple meth- 
od of placing rubber sleeving on op- 
erator’s telephone cords? This always 
has been a difficult and tedious opera- 
tion for us. 

A. Figure 1 shows a_ shop-made 
tool which is utilized for drawing the 
conductors of a cord through rubber 
sleeving prior to attaching the plug. 


SS TI ae 


Hand/e rnade from 








Aiscarded switch board 


plug 
(nfs — LJ 


HMooks made from drop 
shutter arrmssoldered 
to gether: 











Fig. |—Tool for drawing cord conductors 
through rubber sleeving. 


This tool is made from two obsolete 
drop shutter arms soldered together 
with the hooks staggered the right dis- 
tance apart for engaging the cord tips 
and the arms attached to a_ handle 
made from a discarded switchboard 
plug. If talcum powder is sprinkled 
on the conductors before drawing 
them into the rubber sleeving with the 
tool, the conductors will slip through 
easily. 

Q. What would cause grounds and 
shorts in drop wire splices? 

A. Trouble of this nature used to 
be rather common until proper 
methods of splicing drop wire were de- 
veloped. First of all, we would recom- 
mend the use of compressed sleeve 
splices as being more compact and 
trouble free than other kinds of splices. 
The splices should be staggered at 
least three inches apart, the con- 
ductors being carefully matched to 
obtain equal tension on each. A(ft- 
e:1 making the splices, each splice 
should be served with two layers 
of a good grade of rubber tape laid on 
in reverse directions. Be sure that the 
rubber insulation on each side of the 
splice is sufficiently covered so that 
the tape will firmly adhere to the 
rubber insulation and prevent mois- 
ture seepage at the ends of the splice. 
Do not allow strands of the braid 


YOUR QUESTIONS ANSWERED FREE 


covering to get under the tape as 
even a_ single strand will conduct 
moisture into the splice by capilliary 
action. After taping the splices, wrap 
both splices with two layers of fric- 
tion tape neatly and tightly laid on in 
reverse directions. The tape should 
extend over the braid covering at 
both ends to completely protect the 
rubber insulation. If twisted pair 
drop wire is being repaired, serve each 
splice separately with friction tape 
after applying the rubber tape. 

Q. Although voice transmission 
seems to be satisfactory on our farm 
lines, we have been experiencing more 
or less trouble with poor ringing qual- 
ity. What is at fault? 

A. There are several causes of 
poor ringing which may not affect 
voice transmission. One is dirty car- 
bon blocks in substation protectors. 
The open wire farm leads accumu- 
late static electricity which discharges 
to earth at the protectors. This pro- 
cess eventually creates a _ certain 
amount of carbon dust between the 
carbon blocks which, though causing 
little interference to voice currents 
readily shunts much of the higher volt- 
age ringing current, leaving only a little 
to operate the polarized bells. Protec- 
tors located in damp basements are 
subject to the same breakdown trouble 
because of moisture collecting between 
the blocks. The remedy in the first 
case is to clean the blocks; in the 
second case, the protector should be 
removed to a drier place. Inadequate 
tree trimming is another cause of poor 
ringing. The trees along a pole lead 
are not trimmed often enough, the 
practice being to let this work go 
until voice transmission begins to be 
appreciably affected by the shunting 
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Questions Answered 
FREE 


We welcome questions from 
every reader. If quick direct mail 
reply is needed please enclose 
stamped addressed envelope. 
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effect of the tree foliage in contact 
with the wires. In the meanwhile, ring- 
ing quality has deteriorated more rapid- 


ly due to the greater leakage of the 
higher voltage ringing current through 
the foliage. Trees should be uniform- 
ly trimmed at regular intervals. In 
addition to cleaning protector blocks 
and trimming trees, the exchange 
ringing machine should be checked for 
adequate ringing output, the voltage of 
which should be sufficiently high to re- 
sult in satisfactory ringing on all lines. 
Also the lines themselves should not 
be too heavily loaded. A good practice 
is to limit the number of parties on 
each line of eight or ten. 

Q. We have heard of the varistor 
in connection with certain telephone 
circuits. Just what is it and what is 
it used for? 

A. The varistor is simply a copper- 
oxide or silicon-carbide unit designed 
for certain special applications in tele- 
phone circuits. It is primarily a limit- 
ing device to reduce noise surges in 





Jo res? of 
Telephone 
Circuit 








4 
a o— 





Fig. 2—Use of varistor in telephone receiver 
Circuit. 


the receiver circuits of operator’s tele- 
phones and the so called two-line sub- 
scriber sets where loud clicks occur 
when circuits are switched. As_ the 
name implies, the varistor has the in- 
teresting property of varying its resist- 
ance with changes in the voltage ap- 
plied across its terminals. Above a 
certain voltage, the varistor breaks 
down and presents a very low resist- 
ance to the applied voltage. Used 
across the terminals of a receiver, it 
shunts or by-passes all voltage peak 
above a certain level and effectively 
suppresses the loud clicks that might 
otherwise result. Figure 2 illustrates 
the method of connecting the varistor 


across a telephone receiver. 
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Official U. S. Army Photo 


. . Following up every advance in Tunisia, Signal Corps telephone 
wire stringers helped to keep our forces in touch —helped to 
speed the job of driving the Axis out of Africa. On every front, 

eo / the story is the same. For without rapid communication, co- 

ordinated attack and defense would be well-nigh impossible. 

, Making field telephones, wire, switchboards and radio equip- 
ment for the armed forces, Western Electric men and women 
are helping to supply Circuits of Victory that will reach around 
the world! 


* Buy War Bonds regularly—all 
you can—from now till Victory! 


ay 






Western Efecfric 


IN PEACE...SOURCE OF SUPPLY FOR THE BELL SYSTEM. 
IN WAR...ARSENAL OF COMMUNICATIONS EQUIPMENT. 
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uss ELECTROX 
RECTIFIERS 


to Replace Your Batteries 
@ Supplies DC power for all 


types of telephone equipment. 


BATTERY ELIMINATORS — with or without 
power-off relays for magneto operators’ sets. 


BATTERY ELIMINATORS—with constant volt- 
age output for PAX and PBX, with or with- 
out sub-cycle ringer. 


BATTERY CHARGERS — for trickle charging 
telephone batteries. 
AUTOMATIC BATTERY CHARGERS — for ex- 
change batteries. 
Write for 
Additional Information 





Army-Navy “E"’ Flag 
Awarded Oct. 24, ‘42 











SC 


2064 Reading Rd. Cincinnati, Ohie 











Seymour Smitx ~ 
TOOLS... 


TREE TRIMMERS 
POLESAWS *) 

BRUSH CUTTERS 

CABLE CUTTERS 


JOINTED TEST- 
PIKE POLES 


A line of tools designed 
- for linemen’s use that 
are standard equipment 
with the world’s largest 
Utility Companies. 


fi 


Send for folder 
and prices of 
this labor saving 





SEYMOUR SMITH & SON, Inc. 
483 Main St., OAKVILLE, CONN. 
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Highlights of the 


Communications News 


| the larger users in the interest of con- 


| servation and more effective use of 


their telephone facilities. During the 
past year over 500,000 servicing inter- 


views were made. This program has 


| been going on since the middle of ’41. 


| these activities with a 30% 


| 400 units of key equipment. 


Substantial savings have resulted from 
reduction 
or about four million and a half fewer 
toll time and charge requests in 18 
cities of the country; a reduction of 
over 4,500,000 requests for time and 
charges on TWX calls. In the Wash- 
ington government agencies there have 
been conserved in the first half of 1943 
approximately 3200 main stations, 5200 
extensions, and 5500 wiring plants and 
In thous- 
ands of cases installation of telephones, 
central office trunks, wiring plants, 
tie lines, etc. have been avoided through 


these efforts. 


OEW Communications Section 


A newly created section, the Com- 
munications Section, which will 
handle export matters and projects 
dealing with telephone, telegraph, cable 
and radio communications, has just 
Office of 


Samuel R. 


been established by the 
Warfare 


Ryan, formerly with the WPB Com- 


Economic with 


munications Division and for many 
years with the Ohio Bell, as its chief. 

The Communications Section which 
will be under the OEW’s Office of 
Exports will handle the projects for 
communications facilities, mainly in 
the Western Hemisphere, and _ will 
work with the WPB, the U. S. 


mercial Corporation, and the State and 


Com- 


Commerce Departments. Its function 
will be the analysis of the various 
communications construction projects, 
planned for foreign countries by Amer- 


ican communications manufacturing 


| and operating companies. The section 


then will make its recommendations 
on these projects to the OEW Office 
of Exports. 

Mr. Ryan after his graduation in 
electrical engineering from Ohio State 
1922, first 


Hawthorne, IIL, 


University in worked 


with the plant of 
Western 


gineering. He then went to the Ohio 


Electric on equipment en- 
Bell in the office of the chief engineer, 
being engaged on outside plant and 
general engineering. He participated 
in the 1927 state-wide rate case of the 
Ohio Commission. For the next six 
years he was stationed with the Ohio 


sell at Dayton. He next went into 


(Continued 
from page 21) 


private engineering practice and was 
associated with Ford, Bacon & Davis. 
In 1937-38 he 
Chesapeake & 
West Virginia rate case. In 1939 he 


participated for the 


Potomac case in its 


joined the Ohio Commission as tele- 
phone engineer. On July 1, 1942, he 
WPB Communications 
Division in its telephone section, 


Directive by WPB 


HE removal of the special military 


came to the 


wire communications equipment 


from the category of Class “A” prod- 
Materials 
Plan to their former status of Class 


ucts under the Controlled 


“B” products has just been directed 
by the WPB. 

This reinstatement of wire commu- 
nications equipment for the uses of 
the armed services to the Class “B” 
status was a subject which was con- 
sidered at the last meeting of the 

Manufacturers 
WPB 
Communications Division. The change 
to the Class “A” 
would 


Telephone Equipment 


Advisory Committee of the 
rating, it was felt, 
have caused a substantial in- 
crease in the “paper work” of the 
manufacturers in making their reports 
to the WPB and armed services with- 
great benefit in expediting 
A WPB directive chang- 


ing the status was issued Sept. 9. 


out any 


production. 


The Communications Division, mean- 
while, during the week of Sept. 7 en- 
gaged in the study of streamlining and 
simplification of its existing limitation 
orders. This revision, particularly of 
Orders U 
of a meeting of the task group of the 
Telephone Industry Ad- 
visory Committee Sept. 15 in New York 
A.T.&T. 
War activities engineer J. B. Rees, presi- 
dent Harold V. 


Telephone Corp. and vice-president E. 


-2 and U-3, was the subject 

Operating 
which will be attended by 
Bozell of the General 


C. Blomeyer of the Theodore Gary & 
Co. and by Division Deputy Director 
Francis T. McNamara and Daniel V. 
McNamee, Division \dvisor. 


Legal 


Train Crew Phones 


HE Communications Division has 
recently issued a procedure under 
crew employees 
“call” 


telephone service 


which railroad train 
who live outside of the railway 
area will be given 
installations. To secure such service 
the telephone companies will obtain 
formal certifications as to the need of 
the employees for telephone facilities 


by a responsible official of the railroad. 
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Things that Count Now 


The things that matter today are not the concerns of 
yesterday. New principles of Life and Business are merged 
with a new kind of War—and dedicated to a speedy and 
permanent Victory. 


To that end we pledge ourselves: 












—to devote our plants and manpower first to products 
used in the manufacture of war materials. 


—to cooperate with the Government in simplifying. 
stretching. substituting and allocating available 
products to best advantage. 


—to work hard and efficiently and carry our share of 
the burden cheerfully. 


—to preserve our organization and skill and give 
all we have toward plans for sane and stable 
reconstruction of life and commerce alter the war. 


With the cooperation of our good friends, we are prepared 
to give a good account of ourselves—come what may. 


Calculagraph Company 
For freedom’s sake buy more War Bonds 


308 Sussex Street Harrison, N. J. 


CALCULAGRAPH 


Accurate Toll Timing 
to the Second! 


oo MOE Yat a2 Qood-BETTERLE 


SPLICES MADE WITH NICOPRESS ARE STRONGER THAN THE LINE ITSELF! 


insted st) 152 








That's a strong statement but it's a fact. So, when 
your line needs repairs be sure to use Nicopress 
sleeves. Eliminate the hazards of noisy joints and pos- 
sible line failure. You'll find maintenance costs less, 
takes less time—and in these days every saving is 
important. 


Bi!) Other well known National products are listed at the 
left. Telephone men now using them vouch for their 
dependability under all conditions of service. 


DISTRIBUTED BY 


AUTOMATIC ELECTRIC 


a ee SALES CORPORATION 


1033 WEST VAN BUREN STREET @ CHICAGO, ILLINOIS 
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MASTER RINGING CONVERTER 


Install It— 
Then Let It Alone 
There’s—NOTHING TO ADJUST 


NO MOVING PARTS—NO 
ROUTINE MAINTENANCE 


SUB-CYCLE is as near fool-proof as 
can be made. Designed to deliver 


years of Trouble-Free Service at Low 
Operating Costs. 









BUILT FOR 
HEAVY LOADS 









Central Office. 


a7 
Also PULSATORS 
Sold by Leading Distributors 







Voice Tones 


Ul ial Dear 


with 


Murdock 


HAND PHONES 


Extremely sensitive, this phone 
gives fine, clear reproduction— 
eliminates the nuisance of blurred 
tones. “Solid-Built” to stand hard 
use. Black bakelite; 80 ohms re- 
sistance. 

Since 1904 Murdock has special- 
ized in Precision Telephone Sets, 
Push Buttons, Plugs and Radio 
Phones. Write to Dept. 89 for Cata- 


logue. 


WM.J.MURDOCK CO. 


tt Pale 
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Signal Corps Displays Communications 


Equipment Produced for Army 


HE Signal Corps with an extensive 


display of its vital communications 


equipment produced for the and 
the United Nations’ Armed 


of its important 


Army 
forces and 
communications serv- 
part in the 
“Back The Attack” exhibition staged 
by the Army in Washington September 9, 
the 
Grounds. One of the features of the Sig- 


nal Corps exhibits is a display of 


ices is having a_ notable 


huge 
to September 26 at Monument 
cap- 
tured German and Japanese communica- 
tions apparatus, including a Japanese Di 
rection Finder taken on the Aleutian 
Islands. 

With exhibits both on the outside and 
housed in large tents, the Signal Corps 
occupies one of the most prominent loca- 
tions in the Army exhibition being located 
at 15th Street and Constitution Ave. 
its inside exhibits the Signal Corps dis- 


For 


plays are housed in three tents—one being 
158 x 35 ft. and the other two 117 x 35 ft. 
The 


will demonstrate its speed of operation 


Army Communications Service 


world-wide radio circuits and 
huge network of wire leased lines by re- 
ceiving news dispatches direct from all 
the different 
fronts which are flashed to the spectators 


illuminated 


over its 


combat areas on global 


on an panel. Radio-photos 
the 


hibition and are being developed immedi- 


and telephotos are received at ex- 
ately after their receipt over the Signal 
Corps apparatus. 

Other feature phases of the Signal Corps 
exhibit include a display of radio-tele- 


graph code sending and receiving under 


simulated battle noises and static. There 


is also being operated a completely 
manned Signal Corps post as it functions 
in the battle zone with a full complement 
of telephone, teletypewriter and radio ap- 
the newer things in 


communications are being exhibited, in- 


paratus. Some of 
cluding telephone transmission over beams 
of light, the latest developments in tele- 
the 
One display shows an illuminated panel 


vision and voice mirror telephone. 
of a telephone circuit serving up to 100 
points with a call being traced throughout 
this entire route 

A representative array of radio com- 
munications equipment used by the armed 
This 


530) 


the 
the large 


forces is on display. includes 


handie-talkie (SCR and 
mobile radio transmitter and receiver set 


(SCR 299), which have won the highest 


commendation from the American and 
sritish commanding officers in North 
Africa and Sicily. The _ walkie-talkie, 


(SCR 195) mobile set, the guidon radio 
set, the vehicular and pack sets are other 
apparatus exhibited. In addition the main- 
tenance trucks, posthole diggers, mobile 
generators and jeeps equipped with ve- 
hicular outside 


radio stationed at 


the 


are 
points of Signal Corps display lo- 
cation. 

The Photographic Service of the Sig- 
nal Corps has a complete display of Army 
photographic equipment and also shows 
how a training film is made with a full 
studio layout and troops as performers 
A V-Mail unit is also being operated as 
another exhibit 





cell. 


cell have on the voltage? 


a battery? 


end of its discharge cycle? 





EXAMINATION NO. 5 


Primary Cells and Storage Batteries 


1—What is the difference between the primary and secondary type cell? 


2—Describe the construction and theory of operation of the gravity type 


3—What is meant by the term “polarization” and what effect 
polarization have on the operation of a primary battery? 


4—Describe the construction of a dry cell. 
5—What is the voltage of a dry cell? What effect does the size of the 


6—Describe the construction of the high voltage dry “B” battery and 
“C” battery used in radio work. 


7—Describe the theory of the lead acid storage battery. 
8—How does a hydrometer show charge and discharge conditions of 


9—How are storage batteries rated with respect to their capacity? 


10—What is the voltage of a lead acid cell when it is fully charged but 
still connected to the charger? What is its voltage when fully charged 
and not connected to the charger, and what is its voltage at the very 


does 


Mis 2 
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poral William J. McGahern, of St 
Albans, N. Y. 

The marine hero was personally dec 
with 15 other ma 


William H. Halsey, 


South Pa 


orated in company 
Admiral 


Commander-in-Chief of the 


rines by 


cific. His citation, in the name of 
President Roosevelt, read: “For con- 
spicuous gallantry and intrepidity in 


action against the enemy at Guadal 


McGahern 


that went out 


canal Corporal was a 


member of a wire crew 
in the open following the heavy enemy 


naval bombardment to lay a telephone 


quarters trunks being destroyed. Dur- 
ing the construction of this wire cir- 
cuit, the crew was exposed to enemy 
occasions, 
open. 


separate 
caught in the 
Despite this bombing, at no time did 
this 


bombing on five 
cach time being 
swerve from its 
remained under 
trunk was 


crew scatter or 
mission, but 
that the 
completed betore daylight. 

“This trunk proved to be the only 


original 


control, so wire 


from 
headquarters to the and 
other important units. His courage and 
high devotion to duty contributed nia- 


means of wire communication 


base radio 


trunk to headquarters, all other head terially to the success of the action.” 





‘ 


“Eveready” ¢”“Columbia” ¢ “Gray Label” 


Long Life Telephone 


DRY CELLS 


®@ Higher sustained voltage. 








COLUMBIA 





E 
mONG 5 LIE ®@ Longer life. 


ey cot in tne ori 


| 
| 
| Cray LABE? 
} 


Capt. John Albert Crockett, right, being 

, awarded the Silver Star by Lieut. Gen. 

George Kenney for gallantry in action over 
enemy territory. 


© Rock-bottom economy. 


©@ Developed in America's largest 
dry battery laboratory. 


© Made by the makers of “Eveready” 
“Air Cell" Operators’ Transmitter 
Batteries. 








Tenth Decoration Awarded 


Gallantry in action while serving as 











navigator of a Flying Fortress during 
a bombing mission over Rabaul, New The quality cell 
preferred by 


telephone engineers. 


Britain, has brought to Capt. John 
Albert Crockett of Stephens, Arkansas, 
his tenth citation and the award of the 


Silver Star. 


Distributed By: 


STROMBERG-CARLSON COMPANY 


MY, OS. 


Toronto 


He was, until he joined : 
; Offices: Rochester 


Factory and General 
Kansas City San Francisco 


Branch Offices: Chicago 


the Army, an employee of the South- 
western Bell Telephone Co. Capt. 
Crockett has Silver Star 
with two Oak Leaf Clusters, a Distin- 








received the 





oon SoS | BIEMINGRAYS ENDURE 
Leaf Cluster, the Purple Heart, and 
an Air Medal, as well as being in- 


Put These Money-Savers 
On All Your Lines 


HEMINGRAYS don’t tax your operating 


° . . - “ 
cluded in three citations of the bom- i] + 


bardment group of which he is a mem- 





| ber 


Capt. Crockett's mother, Mrs. Sue 


Crockett is agency chief operator at budget. They actually save money because 
; meee te P they outlive poles, hardware and crossarms; zy 
Stephens, Ark., his wife is a former “keep up their money-saving efforts for 50 R Ags 


years”—one prominent utility reports. 


employe of the Mountain States Tele- 


phone and Telegraph Company at 
Kirkland Field, Albuquerque, N. Mex. 
Capt. Crockett will be stationed at 
Salt Lake 


A SECRET glass ““batch-mix” — climax of 
87 years of experience—plus Owens-Illinois 
quality-controlled production, results in Hemin- 
grays free of voids, stresses and strains . . 
so homogeneous that sudden changes of tem- 
rature leave them unimpaired to work per- 
ectly through sun, rain, hail, snow and sleet. 


City for a short time but 





hopes to return to the Pacific area 
_ 3 FAVORITES ON RURAL LINES — 
Sturdy, eo Pe 4 Png ae 16. a 4 
H Hemingray Number 42, with its long leakage 
Marine Decorated for path keeping “toll” lines trouble-free. Num- : 
. ber 9 (illustr.), with its drip point petticoat for 2% 
Laying Telephone Trunk fast moisture runoff. Get samples. 4 
LOW IN COST and long in service- 
Heroic ac tion in maintaining com- DISTRIBUTED BY: life... sold only by principal jobbers 
munications for his unit while under 


STROMBERG-CARLSON COMPANY 
Offices: Rochester 3, N. Y¥. U. S A. 
Kansas City San Francisco Toronto 


fire fighting on (Guadal 
Silver Star Medal for 


Dravery for a 25-year-old Marine, Cor- 


luring the 
during the Factory and General 


Branch Offices: Chicago 


canal won the 
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Telephone Exchange Bartered Bell Telephone Company stated that Mr. 
Arthur Perrow, secretary and treasurer, 


For Coffee in Colombia will, on September 30, 1943, retire from 


The importance of coffee seems to the telephone business at his own request 


NEVER 


WEAR 
LOOSE 








have reached a new high with the an- after a career of more than thirty-five CLOTHES 
nouncement from authoritative sources years. . : 
that the Colombian Government and Mr. Perrow began his telephone career 


a United States company have agreed in the Southwestern Telephone and Tele- 
to barter a telephone exchange with a graph Company, Dallas, Texas, in 1908, 
capacity of 5,000 automatic phones for as a bookkeeper and after several ad- 
an undesignated quantity of coffee. vancements in the auditing department of 
A D ‘ that company joined the accounting de- 

rthur errow Retires partment of the American Telephone and 

After the regular meeting of the Board Telegraph Company of New York in 1916, 
of Directors held August 25, 1943 Mr. He came to the Illinois Bell Telephone 
A. H. Mellinger, president of the Illinois Company as general accountant in 1922. 








YO UJ SAVE TI M 7 a nd TR 0 UJ ¥ LE ‘ | He is well known to Illinois Independents 


| and was a speaker at their convention 
| this year. 


: 5 lj ' Wi f Diff Mr. Mellinger also stated that effective 
n p icing ires 0 i erent : October 1, 1943, Mr, Leo L. Winter has 
° ° . | been elected treasurer; Mr. Fred Brown, 
Siz e W ith ; secretary; Mr. George J. MacLennan, as- 

Photograph by York (Penn.) 


licopress henge 


REDUCING SLEEVES | 2) |e 
- picture of the blasting in the Susque- 


hanna River for “Big Inch” the world’s 

















longest pipeline is shown on page 122. 
It is the work of Daniel S. Seitz, 
cable superintendent of the York Tel. 


Where there are two wires of dif- 
ferent size to be spliced you'll find 
the most satisfactory way to do the 
job is with Nicopress Reducing 
Sleeves. 


Any lineman will speedily make 

neat, workmanlike joints that are 
strong and tight and have a lasting 
| high conductivity. 

In fact the Nicopress Compression 
Method of splicing two wires of dif- 
ferent size is unsurpassed for con- 
venience, surety and economy. 
Order From Your Jobber. 


& Tel. Company. It is a signal honor 
for any amateur photographer to have 
one of his pictures in “Life.” Myles 
L. Loucks of York sent it to the 
magazine although in his accompany- 
ing letter he erroneously stated that 
Mr. Seitz was with the New York Tel. 


& Tel. Company. 


NWLB Amends General Order No. 30 


NWLB General Order No. 30 per- 
mitting wage and salary increases with- 
out Board approval where they do not 
bring rates above 40c and where they 
do not furnish a basis either to in- 
crease price ceilings or to resist other- 


wise reductions has been amended. 





The amended order, issued August 23, 
eliminates the provision that increases 
“shall not furnish a basis either to 
increase pric e ceilings, etc.,”’ and leaves 
the order reading in full as follows: 
“General Order No. 30. In ac- 
cordance with the provisions of 
Section 4 of Title II of Executive 


Illustrations show Nicopress Reducing 
Sleeve and Completed Reducing Sleeve 
Splice used with Nicopress Offset Dead-End. 


Order 9250, increases in wage or 
THE NATIONAL TELEPHONE SUPPLY CO. sdiady tahee which do tat belek 

5100 SUPERIOR AVENUE + CLEVELAND, OHIO such rates above 40c per hour may 
Canadian Manufacturer — N. Slater Company, Ltd., Hamilton, Ontario, Canada be made without the approval of 
Export Distributor — International Standard Electric Corp., New York, N. Y. ie Wattensd Wier Later Basel 
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Eyes Post War Markef 


W. H. Beck, secretary of the Indi 
ana Telephone Association, in his 
3ulletin of September 1 gives some 
timely advice on postwar business. 
He said: 

“Telephone companies serving ter- 
ritories which are chiefly agricultural 
in their make-up should experience a 
business boom after the war is over. 
Indications are that food products of 
the United States will be much in de- 
mand at home and abroad. Many men 
released from military service will find 
their way into agricuiture. Farmers 
will be ready to begin civilian produc- 
tion almost immediately. While some 
new farm machinery may be neces- 
sary production will not be complete- 
ly halted while farms are retooled. De- 
ferred farm maintenance will go for- 
ward. Stock raising will increase. New 
crops to meet the needs for synthetic 
materials, developed in connection with 
the war, will be planted. Every sign 
points to a return to the land and an 
agricultural boom. Telephone service 
will be a necessity. Will you be ready 
with quantities of quality service that 
agriculture cannot afford to be with 
out? Turn your eye to this post war 
planning, Mr. Manager. 


Anti-Slug Bill Introduced 
In Congress 


The USITA ir 


30 informed the industry that H, R 


its bulletin of Aug. 


2998 introduced by Congressman Reed 
of Illinois, would make it unlawful to 
manufacture or use slugs in coin box 
telephones, subways, and vending ma- 


chines and provide stiff penalties for 


violation. This bill was introduced at 
the request of the National Automatic 
Merchandising Association. It is esti- 


mated that losses from slugs run as yearly: (1) annual losses, and (2) to- 


high as $5,000,000 annually. We know tal coin box collections. 


ed Toses to : _ Gels Approval From 
1e ~xecutive Committee of the New York Commission 


Association has directed that an ap 


that every telephone company has suf- 


fered losses to some extent. 


pearance for that Association be made The New York Public Service Com- 
at any hearing on the Reed bill. When = mission during August authorized the 
doing this they shall wish to present Oneida Rural Telephone Company to 
data as to losses suffered from slug issue a note not exceeding $10,000 for 
usage by Independent telephone com installation of a dial system. Total 
panies. The USITA requests that cost will be about $14,500. The com- 
every Independent telephone company pany serves the village of Holland 
that has kept such records would fur- Patent and the towns of Trenton, 
nish them with information as to its Marcy, Floyd and Steuben. 











A POWERFUL RINGING CONVERTER 
Which Meets the Demands of Wartime 


Sub-Cycle is built for heavy duty and will stand up 
under the most severe operating conditions. 






Sub-Cycle relieves maintenance men since there 
are NO MOVING PARTS TO ADJUST and it 


requires no routine maintenance. 
Other features of Sub-Cycle: 


%& Economica! in operation. 
* Quiet. 
— nnot interfere with radio reception. 
%& Output voltage regulation between no load and full load is 
sh. dels, for load f | PBX 
%& Manufactured in 6 models, for loads ranging from sma! 
*Also 


to the large central office. 
PULSATORS Distributed By: 
STROMBERG-CARLSON COMPANY 


Factory and General Offices: Rochester 3, N. Y., U. S. A. 
Branch Offices: Chicago Kansas City San Francisco Toronto 











SAVE MAN-HOURS 
CONSERVE MATERIALS! 


NOW — more than ever—time and 
material are of vital importance. You 
conserve both when you specify Crapo 
High-Tensile Line Wire for essential 
new construction and for necessary 
replacement. 


Longer, stronger spans, made possible 
by these high-strength wires, reduce 
the number of pole structures, con- 
serve materials and save man-hours 
both in building and in maintenance. 
Crapo HTL-85 permits so=ns of 225 ‘eet 
in heavy loading districts; provides 
stronger, safer spans on existing lines 


Crapo HTL-135 makes practicable spans 
of 350 feet in heavy loading, 500 feet in 
light loading areas. Both are superior te 
standard 8.8. wire in transmission qualities. 


HIGH-TENSILE 


LOW-RESISTAWNCE 


LINE WIRE 


Distributed By: 
STROMBERG-CARLSON COMPANY 


Factory and General Offices: 
Rochester 3, N. Y., U. S&S. A. 


Branch Offices: 
Chicago Kansas City San Franciseo Toronto 
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For Quicker Longer Service 


SYLVANIA 
TUNGSTEN 
TELEPHONE 
SWITCHBOARD 


ACTUAL 
SIZE 


FASTER — Light up in one-fifth second. 
BRIGHTER —Maximum end-on candle 
power. Sharper daylight signals. 


STRONGER — Average life 1,500 hours 
of high brilliancy. Strong breakage 
resistant filament. Tight, correctly 
formed bases. 


Available in: CLEAR 


NATURAL RUBY* 
NATURAL GREEN* 


*While present supply lasts 


SYLVANIA 


ELECTRIC PRODUCTS INC. 
SALEM, MASS. 
Formerly Hygrade Sylvania Corporation 





eee 


SER 








No. 955 STATION 





Telephone Protective Devices 


(Continued from page 28) 


together. In this grinding process on 
carbon blocks, the adjacent carbon 
surface is weakened, and since the in- 
ner grains are found to be softer, 
Another 


disadvantage is the misplacement, nen- 


disintegration is hastened. 
alignment or loss of the dielectric, 
causing grounds. Examples are Wes- 
tern Electric copper block No. 25, or 
British Post Office carbon block No. 
D. 

The second type eliminates micas 
and substitutes non-hygroscopic gum 
varnish sprayed on areas at each end 
of each block to a thickness of 0.0015 
0.003 inch. The 
has an insert of fusible solder ground 
flush, the air gap is 0.003—0.006 inch, 


earthed block again 


and anti-dusting lacquer is applied to 
the center area of the carbon. This is 
an improved design because it is rid 
of one piece, made of mica, and “dust- 
ing” is reduced. Another process gives 
each block a double layer of varnish 
film and allows the first discharge to 
puncture the weaker points in this film, 
Once the film is broken, however, car 
bon dust is able to ground the line. 


The. 
STANDARD 
of many 
INDEPENDENT 


OPERATING 
COMPANIES 


and. RAILROADS 


PROTECTOR 


The Reliable No. 955 and 955A Individual Station Pro- 
tectors offer extreme mounting simplicity and eliminate 
the need for asbestos mats. Connections are easily 


made. The No. 955's are 


equipped with Reliable Self- 


cleaning Sawtooth Discharge Blocks which ground static 
discharges without time lag. 


“RELIABLE” 
IDENTIFIES THE QUALITY 
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HE third type (Figure 6a) consists 
of two parts: a solid carbon block on 
the ground side, and on the line side 
a porcelain block with a small carbon 
block loosely inserted in its center run- 
ning straight through the porcelain. It 
is fixed in the porcelain by low tem- 
perature fusing cement or fusible glass, 
and its active surface is carefully 
polished after cementing to give an 
air gap of 0.005 inch. An are quickly 
melts the cement, and the mounting 
spring forces the small carbon against 
the large block, eleminating the air 
gap automatically. Typical of this de- 
sign are Western Electric No. 27, a 
white porcelain block with the cemen- 
ted insert, No. 29 and No. 30, similar 
colored porcelain blocks of differing 
gap clearances, to all of which the 
carbon mate is No. 26 
The fourth type is also made of two 
parts: a solid carbon block and a porce- 
lain frame with a small carbon in- 
sert. 3ut the carbon here cannot 
be loosened from the porcelain by heat, 
and instead a bimetal strip of figure- 
eight shape is fixed near the center 
of the carbon so that its ends are free 
to warp with the heat of the air gap ar¢ 
until one end, or both, come into con- 
tact with the solid carbon block, as 
in Figure 6b. 
tector, and, unlike the first, second or 


This grounds the pro- 


third types described, it becomes un- 
grounded again when the bimetal strip 
cools and straightens. The arms are 
short enough not to be affected by 
summer-winter temperature changes. It 
grounds intermittently for currents un- 
der 3.5 amperes but remains grounded 
until the current fuse blows or cur- 
rents cease for values above 3.5 amp- 
“Automati 

Discharge 


eres. These are listed as 
Electric No. 4S2105 


Blocks.” 


Excess-voltage protector (b) having 
spark gap in gas at reduced pressures, 
(ii) non-indicating and (iv) non- 
grounding. 

Y reducing the pressure the ar 

forms at a much lower voltage 
for a given (air) gap, or across a 
longer gap for the same voltage. Since 
dust and dampness may cause trouble 
in some protectors previously described 
due to the gap being only 0.003—0.006 
inch wide, the reduced pressure allows 
the spacing of electrodes to be in- 
creased and this trouble eliminated. 


At the same time, breakdown volt- 
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s can be lowered from the 500 


age 
750 volts usual for carbon blocks in air 
to as low as 100 volts, if desired, The 
protectors consist of two or three elec- 
trodes sealed into a glass chamber, 
from which air is exhausted and neon, 
with a trace of argon, admitted at a 
lower pressure. Lightning surges may 
explode these glass tubes and then 
they are dangerous, due to the wide air 
gap formed as the neon escapes, but 
with metal shell radio tubes providing 
a technique of joining glass to metal, 
these may soon be metal clad with but 
a small transparent window. They in- 
dicate during operation only by a glow 
of the gas, and do not dead-ground 
the line. No token of previous action 
is indicated. [he Brach protector 
and British Post Office “G” and “H” 
protectors operate within such low 
vacuum chambers 

Before considering the various ex- 
cess-current protectors, a general con- 
sideration of that which follows in- 
dicates that constant, or so-called 
“direct”, current values are stated or 
implied Since lightning surges and 
man-made “alternating” currents cer- 
tainly are more common motives for 
the presence of protectors, why are 
they rated with direct current? The 
explanation is that a direct-current arc 


is more difficult to interrupt than an 


alternating-current arc of any common 
wave form which may be analysed 
and considered to have the same “root- 
mean-square” value 

In comparing two _ identical fuse 
wires, with direct and sixty-cycle alter- 
nating currents, applying the same 
“root-mean-square” amperes to each, 
it will be found that their actions are 
quite different The direct-current 
fuse wire may be completely con- 
sumed in a period of 0.30 seconds, 
during which time the current input 
and the arc temperature decrease, de 
energizing the arc over the entire 

ith of the former fuse wire he 
alternating-current fuse wire, however, 
is melted in one or two locations in 
a period of say 0.06 seconds. Parts 
of the wire appear unchanged Che 
sixty-cycle alternating current actually 
torms a succession of 120 arcs per 
second, each extinguished and_ built 
up Irom a zero-ampere point twice 
during each cycle. Since the alternating 
current is ruptured in about one-fifth 
the time of the equivalent direct cur- 
rent, it 1s wise to rate excess-current 


protectors by direct current 


Excess-current protector, (a) using 
rapid-action fuse, (ii) non-indicating, 
) non-grounding. 


,on-indicating and non-grounding 


signihes that a blown fuse is hard to 
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detect visually, and no auxiliary circuit burning, crystallizing or corroding. 
signals the fact. Che wire runs straight through the 


¥ . fuse without added tension. The size 

HE more familiar types consist of a ‘ , ‘ 
: , and length of the wire and design of 
fuse wire within a hollow round tube, tae 
: the enclosure governs res cur- 
having simple terminals at each end 2 ee ihe » 
: d rent for “blowing” at 1, 2, 3, 4, 5, 7 and 

to which the fuse wire is fixed. The ae: : 
rhe ' 10 amperes, The wire is eee with 
tubes are wood, composition, porcelain a : 
Pea loose asbestos insulation and slots are 
or red fiber, the last being most com- J 
} cut in the fiber to allow hot-gases to 
mon, and are about 4% inches long - - 
ee : escape. The terminals are brass studs, 
and 3% inch diameter Che fuse wire ; 
, ; wings or nutted bolts, as required. 
may be of lead, which prevents over dex / 7 
: his fiber tube fuse is made by the 


heating the shell or of »yhosphor , 
‘ I I ig 
following under different numbers: 


bronze or a copper alloy which is 
wat -. in a8 ie ae ? 
strong and can be soldered without \utomatic Electric Company No. 21 





Both now and after the war you'll surely 
want to specify 


“GENUINE” 


Ironite 


Because it is the most efficient, 
most economical 


DROPWIRE 


For 39 Years Made by 
PARAGON ELECTRIC CO. 


Distributed By: 


STROMBERG-CARLSON COMPANY 


Factory and General Offices: Rochester 3, 
Branch Offices Chicago Kansas City San Po A oan 


T. J. MOSS TIE COMPANY 


(FOUNDED. 1879) 
ST. LOUIS 2, MISSOURI 


POLES 


“The Stamp of Character” 
YOUR GUARANTEE of the highest quality 


CREOSOTED SOUTHERN YELLOW PINE POLES 


Complete supervision of the product from 
tree to consumer by experienced hands. 
As distributors we recommend them. 


STROMBERG - CARLSON COMPAN Y 





























Factory and General Offices: Rochester 3, New York 
Branch Offices: Chicago, Kansas City, San Francisco, bao 
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“. BIME TAL STRIP 
FIXED AT POINT X 





BE FORE OPERATION 


os ae te 
| STEEL ANCHORS — oe 
snd oop AB NT MOVEMENT A TEMPORARY MOVEMENT 
into solid earth | E THE 1 BLOCK OF THE STRIP SHORT- 
Geecl Expanding Anchors Iam REMOVES THE A CIRCUITS THE AIRGAP. 


cut deep and straight Fy ry ' IPE RATION b 




















——— 


into solid earth with a 
minimum of soil disturb 
ince On the average 
these anchors expand to 
2% times their original : 
size and the pull in solid : Figure A 
earth is well balanced be- 
cause there is no side 
twisting during expan- 
sion. The nut retainer aids 












7 - flartese 7 e T ip ] - , - > At > — 
estan end qusmies Cook Electric Company No. 52 alloy, phosphor bronze, joins the caps 
eens Ce 2nd or Sets Reliable Electric Company No. 55 together by two solder connections. 
ing it down. Get the details - : 4 . 

Western Electric Company No. 11C. [The wire is not wrapped in asbestos 


T} ‘del aia e 17 thread, but is crimped to assist as- 
1ey are widely stocked in 5 and 7 . 
wt ed hict 4 sembly and keep the wire centered. 
amperes ‘capacities, which means . ¢ . 
“ ‘ : Another design has the fuse wire 
that they will carry not only the 5 or . , » 
mg ‘ pti y= ™ straight for part of its length, then 

Sa } : 7 amperes, but 10% more than these i et tee dul. Vouk bien oe 
- wy" a wh we ‘ ~ =r O1 « ° » « = 
ee es ratings indefinitely. 3ut they must ; 
' ay: % ; aaa pear in the caps. 
operate within five minutes on 50% 


. A flat type which also indicates op- 

A-B-CHANCE ‘eek overload above these ratings, thus . ai ; : 
peration by its appearance is made of 

CENTRALIA, MISSOURI. eae Carry Operate in a strip of mica supporting the fuse 


Nominal Indefinitely 5 minutes 


wire, with the flat slotted terminals 
amperes 5.5 amperes ‘.5 amperes 


5 a ‘ ‘ 
. o le ' > ends. » dimensions 
TWO IMPORTANT, fircs 32am GS TEEEE. clamped to the ends, The dimensions 
‘ 


and appearance are those of the alarm 


PERMANENT Due to their length they can rupture type fuse described below, minus the 
heavy direct currents (say 100 am- The are 


alarm springs. square ends 


ENGINEERING peres) at 600 volts without maintain- unslotted for ““Western Union” panels, 
ing an arc. slotted : for “Postal” 


and as shown 
Flat type fuses mount more com- panels. They appear to be more wide- 
POSITIONS pactly than the tubular type. One de- ly used for telegraph than for tele- 
| sign consists of an asbestos lining for phone circuits in America. The com- 
ARE OPEN the straight fuse wire, resting in a mon dimensions are 2% inches by % 
longitudinal slot in a flat strip of inch. 


Connecticut Telephone & Electric 


ridin of Guat Betoun tudes plastic, to which the knife-edge cap 


2. Excess-current protectors which 





tries, Inc. needs two experienced terminals are fixed. ; , 

men in its Meriden, Connecticut as aud have (a) rapid action and are automa- 
—. Wccurrmg less trequently are (28) ony both (i) indicating and Gi) 
The first man should have a thor- the rapid-action types, which are (i) ‘ i * dee 
ough knowledge of acoustics and indi : b . grounding, may enjoy rather tancitu 
experience with magnetic circuits oe = (iv) non-grounding. appellations such as Grasshopper 
and acoustical ements. The glass tube fuses are usually 


The other man mest be feniliar fuses or Butterfly fuses, as well as the 
with the application and molding 
gy ~) =, a at 3 amperes. The ends are: shaped 
ave several years of design ex- ; , ; 

perience on small electrical appa- “aps to suit the fancy of the customer, 
sammie cut atinateal tees of and air at normal pressure fills the HOSE of one type consist of two 
“Connecticut Telephone” is a prime interior. \ fuse wire which does not springs mounted on the copper 
pera eg er el nA gre emi crystallize or corrode, such as a copper plates forming the terminals, one on 

‘u ’ inee 

described above will work on both 

wartime and postwar projects. 

Write, phone or wire Mr. William COILED 
R. Curtiss, Chief Engineer, Connecti- SPRING 
cut Telephone & Electric Division, 


Great American Industries, Inc. Me- Wit Ts 
riden, Connecticut. c im | 
Persons in Essential Activity or Crit- BEAD | 

4 


tf 
ical Occupation not considered FUSE 
without statement of availability. Figure 7 WIRE | 


. : STRIP 
Great American Industries Inc. ) rl SPRING 


10 Britannia St., Meriden, Conn. ) | 
poe U 


a b 
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about 2 inches long and nominally rated : ; ; 
eS: Pas designation of Alarm or _ Indicator 


fuses. 
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battery bank. They will carry direct 2. Excess-current protector, (b) delay- 
current of 1.3 to 5 amperes at 150 action fuse, (i) indicating and (iii) 


volts. grounding type. 
VERY fine fuse wire is necessary Certain excess currents are danger- 
in a type of alarm fuse rated at ous to apparatus as a result of the 
130 volts, 0.18 ampere. Specially drawn continuous flow of electricity with 
Nichrome, three times stronger than relatively low amperage rather than a 


ordinary Nichrome and having a mini heavy intermittent flow. These con- 


mum tensile rength of 8.1 ounces on 

: ee strengin of § cealed hazards are called “sneak cur- 
avoirdupois, is used to avoid break- ms o 
rents. A protector called a “heat 
ing in making and handling the fuses 1” 3 , , , 4 
or :' ‘onsists of a wire coil woun 
Che tension exerted by the springs 1s — 33 
about 2.5 ounces. at which the fuse © 3 Copper tube, in which a pin has 
must hold with two soldered connec- been fixed with special solder, An 


tions without stretching. external spring is so arranged that 


' AMERICAN 
each end. The terminals are fixed to 


an insulated sheet of plastic, having a CREOSOTE WORKS 





small hole through which the fuse 


element passes. The visual indicating 
. spring is a tightly wound coil of PINE POLES 
tempered or hard-drawn bronze, hav 
ing its free end extending into an arm . 
; a" am . ; ro "i N 7 For greater strength and outside 
» Aespecsgaine ee wen proghieMers plant economy, choose American 
a - as sno i (,lass 
tached, own in igure 7a, Gla Creosote Works’ southern yellow 
beads of distinctive colors are used pine poles. 
; to assist in identifving fuses of various . r : 
ee : : w pine 
current-carrying abilities The elec- pen have goes at tf Pp 
: : . : : oles are sfronger. ressure- 
trical indicating spring, which makes P ; g 
. treated with creosote, they are 
contact with the alarm circuit bus bar 
| é thoroughly preserved to assure 
; common to all such fuses on the panel, : : 
: long life. They stand up in storms, 


is a flat, spring brass strip which tends - " 
g hems m thaed oe rete ee sleet, and high wind. 
to take up a tree position, bent away 
Fast shipment and quick service 


are assured. 
Distributed By: 
STROMBERG-CARLSON 
CCMPANY 


Factory & General Offices: 
Rochester 3, N. Y., U. 8S. A. 


from the mounting, at:a definite angle. 
The terminals are perhaps nickel-sil 
vered, and have slots of different sizes 
and shapes for corresponding fuse 
posts. This reduces the accidental use 
of larger fuses than required. A sec 


ond type has the fuse wire parallel to 


Branch Offices: 
Chicago Kansas City San Francisco Toror*- 


the strip tied between two spring 


strips, as in Figure 7b. 








\ new alarm fuse ready for use has 


the fuse element held under tension by Ch F UJ 0 
the two springs acting in opposition. osen or sé n 
When the fuse blows, both springs are 


4 | * *k 
released, the one projecting outward | America’s Longest Line 


to indicate visually, and the other 


] 


os . 
- = 
spring closing the fuse-alarm relay and 1500 miles of changing temperature 


from temperate to sub-zero—demand the 


lamp cir lrawing nti . . . 
» circuit, drawing attention to the use of glass insulators which will serve 


fact that somewhere a blown fuse re- without breakage or failure, regardless of 
quires replacement weather. 
In the smaller capacities the fuss ; “Whitall Tatum" Glass Insulators 
Wire is bare \ heavier type has a made by the 
, ARMSTRONG CORK COMPANY 


small glass tube enclosing the fuse 
give all-weather performance—they are 
subjected to severe thermal shock tests, 
among other precision-control steps, to 


wire to smother the flash. which would 


ow adjacent fuses if not blanketed. 








Examples are Western Electric Com insure their dependability. 

any 35] arrving di irre of . , 
_ » Carrying a Girect Current ©! Write for full data about Armstrona's 
v.9 ampere at 160 volts, and Western "“Whitall Tatum" Glass Insulators. As dis- 
Electric Company 35P. carrving a di- tributors, we recommend them. 

ect current of 0.75 ampere at 160 “stretching over 1500 miles into Alaska 

volts \ very heavy type, with the : , 


fuse wire enclosed in a porcelain tube 


Ceo eeees STROMBERG -CARLSON COMPANY 


tween the alarm spring and the op : 

posit :; a] ; ; : Factory and General Offices: Rochester 3, New York, U:S.A 

POSITS terminal, Vil rupture short- . . : 

sires on ; ; , Branch Offices: Chicago, Kansas City, San Francisco, Toronto 
ult currents of an exchange storage 
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For 
Want 
of a 
Coil--- 


A Ringer 
may be out— 


For Want of a Ringer— _ |) 


A Telephone 
May be Out— 


It's the old story of the nail that lost 
the kingdom, but it sure applies to 
telephone men on coils. 


How About Your Coils? 


If you don’t have plenty of good 
coils on hand better send a batch 
of old ones in to Suttle for rewinding. 
We still have new wire for all kinds 
of coils. 








*Special prices on lots of 25 or more 
at one time, you know. 





























DEPEND ON 










RAT * ala 7 








Figure 8 


|continuous tension is exerted on the 
solder (Figure 8). Sneak currents 
flowing in the winding heat the cop- 
per tube, and later the solder above its 
melting point, allowing the pin to push 
through the copper tube, pull out, or 
turn on its axis. The protector mount- 
ing spring is permitted, by movement 
lof the pin, to either ground the line 
or close an alarm circuit, or open the 
line. After moving from one position 


to another, the solder cools and again 
|seizes the pin, axle of the ratchet, or 
toggle, so that the heat coil may be 
|restored to service by re-engaging the 
trigger or mounting spring. 

Four typical “heat coils” have the 


| following ratings at 68 degrees Fahr- 
S U F I fe ae 
L 1. Carries 1.25 ampere but operates in 





Nhergis 


WOOD OPERATOR CHAIRS 





No. 222-FR 


1. Form fitting back and deep, saddle 

seat upholstered in genuine leather 

over curled hair pads. 

Easy, “‘floating’’ swivel mechanism. 

Available in 4 seat height ranges: 

18 to 22”; 21 to 25”; 24 to 28” and 

28 to 32”. 

4. Solid maple frame with all joints 

glued and dowelled. 

Wide choice of leathers and finishes. 

Sold by Telephone Supply Houses 
Manufactured by 


STURGIS 
POSTURE CHAIR COMPANY 
Sturgis, Michigan 


Sr 


ov 











less than 210 seconds at 1.8 ampere. 


th 


Carries 0.350 ampere but operates 
in less than 210 seconds at 0.5 am- 
pere. 
3. Carries 0.29 ampere but operates in 
less than 60 seconds at 0.5 ampere. 
4. Carries 0.179 ampere but operates 
in less than 60 seconds at 0.27 am- 
pere. 
(Their resistance to direct current is 
| 3.8 to 4 ohms). 
The Western Electric Company have 
a small “heat coil” in a glass tube. for 
example their No. 55A and No. 62B. 


| Conclusion 

P Ssoapd precautions in the handling 
of protector elements can now 
be summarized: 

(a) Carbon blocks should be mounted 
vertically and not one on top of the 
other. The type with the fusible plug 
will not act (ground) if the block is 
lying on its back. Others may become 
troublesome in this position with the 
accumulation of carbon particles or 
dust. 

(b) Never rub the carbon blocks to- 


igether or rub them with sandpaper. 


Wipe each block with a clean cloth, 
or wash in clean water and thoroughly 
dry in an oven. If pitted, discard them 


and use new blocks. 


|(c) Insert slotted fiber fuses so that 


lthe slots are away from the installer. 


A fuse may “blow” molten metal out 
of the slots. 

(d) Use rubber gloves in handling the 
line terminals of fuses, and test their 
potential by first touching with an in- 
sulated, grounded wire. 

(e) When physical appearances are 
similar, do not substitute unspecified 
protectors without a comparative elec- 
trical test of samples. 

(f) Provide an ample supply of spare 
protectors. Acquaint the more remote 
subscribers with the requirements of 
effective protection and the possible 
dangers of unauthorized tampering or 
the use of metallic dummies. 


THE END 


Free Telephone Course 

Twenty-nine courses in radio and 
electrical engineering—ranging from 
fundamental circuit study to industrial 
electronics on a post-graduate level— 
will be offered at Illinois Institute of 
Technolgy in Chicago this fall, when 
the school will open its eighth series 
of radio war training courses. 

The tuition-free courses will cover 
seven fields: radio engineering, elec- 
trical engineering power, engineering 
electronics, power systems, telephony, 
illumination engineering and mathe- 
matics. 

Registration for all but two courses 
will be held from Sent. 20 to 24 on 
Illinois Tech’s west campus, 1951 West 
Madison. 

All classes in the free program will 
meet twice a week, with an average of 
five and a half hours of lectures and 
conference and two and a half hours 
of laboratory work weekly. 

Only prerequisite for enrollment 1s 
a high school education or the equiva- 
lent in industrial experience. A total 
of 3453 men and women will already 
have completed the free radio training 
at Illinois Tech by September 30, 
when the present series of courses 
will close. 

To acquaint prospective students 
with available laboratory facilities and 
the type of training offered in the 
free program Illinois Tech will hold 
“open house” on Sept. 15 and 17, pre- 


ceding registration. 
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PIONEER’S 


CORNER 


THE 














Communications have always played 
an important part in the progress o! 
every race or nation since the begin- 
ning of history. The invention of the 
telephone marked another great step 
forward, but, like other new ideas, it 
required courage and tenacity on the 
part of those who pioneered in its de- 
velopment. 


The Independent group came into the 
picture when the original Bell patents 
expired. They saw a future for the 
telephone business, but as lines were 
built and new exchanges opened all 
over the country. an era of competi- 
tion which followed developed many 
headaches financially and otherwise 
over a long period of years. These 
early Independent pioneers have been 
followed by thousands of workers who 
have kept pace with the growth and de- 
velopment of the Independent industry, 
and who today are either members of 
the “Pioneers” or eligible to become 
members. 

Long service in any business or pro- 
fession brings with it many fine things, 
and this is particularly true of the tele- 
phone business, which is a personal 
business. one where the workers are 
serving the public, and where human 
relationships and friendships are formed 
which remain long after a Pioneer has 
retired from the business. 

The Independent Pioneer Telephone 
Association was formed at Winona 
Lake, Indiana, in June 1920, when Mr. 
J. K. Johnston of Indianapolis, one of 
the early engineers in the Independent 
field, called a meeting of representa- 
tive telephone men. He became the first 
Secretary of the Association and has 
continued in that position up to the 
present time. He is entitled to the sup- 
port of everyone in the industry in or- 
der that the Pioneer Association may 
be maintained as a strong organization. 
Fifteen years service in the telephone 
business is necessary for regular mem- 
bership. or ten years service for junior 
membership. 

Many Independent telephone com- 
panies have been subscribing for all 
employees, who are entitled to member- 
ship, as the annual dues are small. 
This is always appreciated by the em- 
ployees and creates enough good will 
to be worthwhile. The small annual 
dues include an insurance policy. which 
in itself would cost more than the an- 
nual dues, if bought individually. Why 





don’t you telephone managers, who 
have not used this plan for your older 
employees, write Mr. J. K. Johnston, with the 


Secretary, 632 Lemcke Building, Indian- Improved RTC-2 VINCENT 


apolis, Indiana, and secure enough ap- 
RARE GAS RELAY 


plication blanks for all employees who 
a a . 5 
are eligible? It will help your com Sor ten ow led bell 


pany because it will be greatly ap- 
preciated by those employees, and it 
will help maintain the Pioneer As- 













Dual purpose 
device which 


sociation. And you telephone emloyees, economically 

‘s ligibl 4 whe deen te improves both 
who are eligible and who do no ringing and 
long to the Association, should not wait transmission 


for your Company to present you with on party lines. 

a membership, but you should join 

now. 
LOREN M. BERRY, 
President, L. M. Berry & 
Company. Dayton, Ohio. 
Former President, Independ- 
ent Pioneer Telephone As- 
sociation. 





Write for Catalog 39-A describing 
Non-Grounding Rare Gas Arresters 
Terminal Strips + Potheads + Housings 








3rd WAR LOAN! 
BUY BONDS TODAY 
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| 
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QUIPMENT LIKE THIS? 


Don't wear out meager private equipment by trying to make it 
meet the mounting service demand. New Gray Telephone Pay 





IS YOURE 
If so, it 


need Stations are now available in prepayment models for manual or 
not machine switching and in postpayment models to operate with- 

out special central office equipment and convertible later to 
be! full prepayment. Gray also offers a skilled repair service and 






@ conversion service for adapting non-payment telephones to 
Pea profitable pay stations. Tell us your problem. 


THE da NY MANUFACTURING CO. 


HARTFORD, CONNECTICUT 





























AUTHORIZED AGENTS—Auteomatic Electric Sales Com. 
Graybar Electric Company. Kellogg Switchboard & Supply Company. Leich Sales Corporation. 
The North Electric Mfg. Co. Tecebore-Gortene Co. nadian Telephone & Supplies, Ltd.— 
Northern Electric Ce., Ltd. 
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The light under 











Hanoy bright enough to read by, but its steady 
glow reinforces the voice-ways of America—a 
pin-point of light not to be overlooked in the 
considerable contribution being made by the 


entire telephone industry to the war. 





AN ADVERTISEMENT OF THE BELL TELEPHONE SYSTEM « BA) 


- 





































Girl G-Men 


3ecause the wartime business of the 
Federal Bureau of Investigation often <« 


pends on quickly arranged long distance 


( inter-omce conferences, some of the 
busiest women employed by the FBI TYPE 15 
= are in the communications section. the SUBSTATION 





Office of War Information reported July n> fren 

11. : TYPE 40 
The OWI, noting that the percenta ze PROTECTED CABLE 

of women now working with the FBI TERMINAL 


has increased 13 times since pre-war 


days, said that between 14,000 and 15,000 wi th 


phone calls are handled daily by women 
at FBI telephone switchboards, and t!:at 


') & 
girls have taken over the operation of 
around-the-clock teletype communicac. utomaftic ectric 
with field offices. 
Girls working as dispatchers use a PARAT U 4 
dot-and-dash radio communication syst 2s P R O T E c T | V E A p 
to reach FBI offices in Alaska, Honolulu 


and San Juan, Porto Rico, and in Wash- 


Not only are Automatic Electric protective devices 
I cimtcien witch, tee WUE cual Oc aie built to give you a wider range of protection throughout 
District. your plant but this equipment also gives you a greater 
measure of protection at each specific danger point. 
Six Ambulances Presented This is because Automatic Electric substation protectors 
By Telephone Employees and protected cable terminals are engineered to offer 

es chai aliens tau oleaiiealite maximum protection against dangerous forces. For ex- 
building at 140 West Street, July 22, ample: the Type 20 Substation Protector has a 34-inch 


ington, they operate a two-way communi- 


the Manhattan employees of the New air-gap between every terminal point and the metal 
York Telephone Co. donated six field cover. This provides an additional guard against high 
ambulances to the Army, representing + tj | 
contributions from 15,000 workers. po ONES. 

The vehicles were presented on be- In the long run you'll find that Automatic Electric 
half of the employees by Miss Edna apparatus gives you more protection, more econom- 
Sorahan, senior operator who was chair- . . * . 

‘ ee hegtiet ically than any other line of protection eauipment. For 
man of the committee which raised . : S 
nN tei ten’ deiatin “te. endian aan further information write for Catalog 4068-A. 


ambulances The gift was accepted in 
the name of Maj. Gen. Thomas A. Terry 
by Capt. Hy Gardner ef the Special 


Service Bran + oT the Sec! nd Se Tvice 


MATIC > ELECTRIC 


UIO 


SINATORS AND 


: 
Command, who described the ambulances 


as “angels of mercy on wheels.” Army MAKERS OF TELEPHONE, SIGNALING AND COMMUNICATION APPARATUS 
officials and nearly 500 spectators at ELECTRICAL ENGINEERS, DESIGNERS AND CONSULTANTS 


tended the ceremony, at which Newbol/i 





= 








Distributors in U. S. and Possessions: 
AUTOMATIC ELECTRIC SALES CORPORATION 
1033 W. Van Buren St., Chicago, U.S. A. 
ads ot Export Distributors: INTERNATIONAL AUTOMATIC ELECTRIC CORPORATION 


Morris. President of the City Council 


commended _ the event as a “pubix 
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has 


PRIORITY 


While “all-out National Defense co- 
operation is taxing our production 
facilities — We are proud we have 
been able to continue to make satis- | 
factory deliveries to our government 
and to our customers in the telephone 


field. 


TELERING 


Reliable ringing service is essential in 
providing satisfactory telephone service. 











tad ae BS vite . s : 
Directly converts Commercial Alternating 
Current to Telephone Ringing Current— 
Current Consumption Negligible—Positively 
NO radio interference. 

Use TELERING and provide the MOST 
reliable service at the LEAST cost. 


Order through your jobber 
or direct from 


TELKOR, Inc. 


ELYRIA, OHIO 

















Wm. DeCarteret, “Billy D” to the 


telephone industry, president of the 
Exeter (Calif.) Telephone Company, 
gets our orchid for the 3rd War Loan 
Drive. When the war started he or- 
ganized his own drive and has a record 
of buying a War Bond every day since 
war was declared. He has asked that 
his nickname be changed to “Bond a 
Day Billy.” Who among you can top 
this? 
- 


O. L. Shinneman, owner of the 
Riverton (Nebr.) Telephone Company, 
has sold the exchange to a group of 
local citizens headed by E, J. Sill as 
president. He had leased the ex- 
change to Mrs. Otto Schaarf who was 
unable to operate the exchange on a 
profitable basis. The Nebraska com- 
mission authorized the issuance of 
$1,000 in stock which was used to pur- 


chase the exchange. 
1] 


Roy Owens, Washington (D. C.) 
representative of the Automatic Elec- 
tric Sales Corp., forwarded an answer 
to a recent question carried in our 
“Independent Pioneer” question box 
that appears in each issue. J. K. Johns- 
ton of the Pioneers is still looking for 
the date and company opening the first 
exchange. Roy will have to do some 
more digging. 

s 


Clarence Moellman, the new manager 
of the Oberlin, Ohio, exchange of the 
Northern Ohio Telephone Company, 
was royally greeted when he arrived 
at his new position. Local newspapers 
carried pictures of the greeting from 
the local Chamber of Commerce and 
also pictured M. F, Luedke, who is 
now manager of the Port Clinton ex- 
change. 

a 


Leonard Krebill of Aledo, Ill., has 
been appointed manager of the West 
Point, lowa, telephone exchange to 
succeed Jos. G. Lohman, who recently 
resigned to accept a position as man- 
ager of the Telephone Company at 
Assumption, Illinois. Mr. Krebill has 
been associated with the lowa-Illinois 
Telephone Company for the past two 


years. 
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Luther W. Hill 


Luther W. Hill, pictured above is the 
new operating vice president of the 
Carolina Telephone & Telegraph Com- 
pany. Under President John R. Porter, 
who also heads the United States In- 
dependent Telephone Association, Mr. 
Hill will have charge of and will direct 
the affairs of that company. 

. 

Mrs. Callie McKay, cashier-chief 
operator for the Oklahoma Telephone 
Company, Fairfax, Oklahoma, died on 
July 25, 1943 from blood clot following 
an operation. Mrs. McKay had been 
in the service of the Oklahoma Com- 
pany, for over 15 years. Nelva Faye 
Hill succeeds Mrs. McKay as cashier- 
chief operator at Fairfax. 

e 

One of the oldest pioneers of the 
industry, William L, Sands, recently 
passed away in Phhiladelphia. Mr. 
Sands retired in 1934 after 57 years of 
active telephone work which began in 
1877 with the newly created telephone 
company organized to serve Phila- 
deiphia. His first assignment was that 
of installer for which he was paid $2.50 
per week. Not the least of the many 
distinctions Mr. Sands enjoyed was 
that of having talked over one of Mr. 
Bell’s original models which was ex- 
hibited at the Philadelphia Centennial 
Exposition in 1876, just one year be- 
fore he became identified with the 


business 














Unit Training Center 
Established At Ft. Monmouth 


A Unit Training Center to take the 
place of the deactivated Replacement 
Training Center at Camp Wood and 
Camp Edison was established recently at 
the Eastern Signal Corps Training Center 
at Fort Monmouth. O. 
Bickelhaupt, commanding officer of the 
Replacement Training Center, will direct 
the new Unit Training Center which will 
train entire units and teams which come 
Signal Corps Training 


Colonel Carroll 


to the Eastern 
Center for specific assignments overseas 
and elsewhere. 

The establishment of the Fort Monmouth 
UTC the two unit 
Training Centers Fort Mon- 
mouth and the other at the Central Signal 


gives Signal Corps 


the one at 


Corps Training Center at Camp Crowder, 
Missouri. The staff of Col. Bickelhaupt 
which handled the Replacement Training 
Center remains unchanged with Col. Les- 
ter J. Myers as Executive Officer, Major 
William F. Atkins as Director of Admin- 
istration and Personnel, Captain Theo- 
dore Pomeroy as Director of Intelligence 
Albert Hogle 
Captain 
William A. Humes as Director of Supply. 


and Public Relations, Col. 


as Director of Training and 


Cuts In New Equipment 


The Lincoln Telephone and Telegraph 
dial exchange at Garland, Nebr., was cut 
into service on Monday, August 16. The 
dial manual 


equipment supersedes a 


switchboard which had been in service at 


Garland for a number of years. 
It is likely to be the only dial ex- 
change which the Lincoln Company 


will install during the war, and permis- 
installation was 
the War Production 
Board because of the fact that the equip- 


its 
cently granted by 


sion for only re- 


ment had heen secured before the restric- 
Mayor McGill, of 
Garland, pulled the cord which put the 


tive order was issued. 


into service. Present at 
Manager J. A. 


Inspector 


next exchange 
the cutover were District 
McKinzie District 
Carlson, from Lincoln, and Area Manager 
Chris Haberman, from Seward. 


and Roy 


Local Cifizens Buy 
Closed Exchange 


When the ~Dakota-Automatic Tele- 
phone Company closed their service to 
the Pillsbury, N. 
months 


Dak. community three 
ago it left a 
munity without service. 


live wire 
The 


had petitioned the public service commis- 


com- 
company 


sion for permission to remove lines and 
equipment and the citizens asked for a 
delay which was granted. The result was 
the purchase of the equipment by local 
citizenry and the exchange is now opera- 
ting under their management. 
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Graybar Planning Post-War 


The August 6 issue of Printer’s Ink 
carried a story written by Tracy Ken- 


yon on the post-war plans of te 
Graybar Electric Company. It out- 
lines the far sighted plans of this 


aggressive company and the methods 
by which they are basing their stud- 
ies to better serve their customers. 
When the planning 
started Herbert 
Metz, one of Graybar’s general sales 


post-war setup 


was some time past, 


chosen as chairman 


The 


managers, 
the 


was 


of committee. committee 


Vacuum Crip 
long life 


UGGED — tough — 
strong! Not in one or 
two places but through- 
out. Every part built to 
take it. No “weak spots” 
—that's the secret of Vac- 
uum Grip long life. 
Public utilities com- 
panies whose linemen 
carry Vacuum Grip 
Pliers have special rea- 
son for self-congratula- 
tion today. The long 
term of extra service as- 
sured by this durable 
lineman pattern will tide 
them safely over the 
present tool shortage. 


1943 TELEPHONE ENGINEER & 


aid the chairman consists 

B. Hopkins, advertising 
promotion manager; Aug- 
statistican and 
priorities, and James A. Mayer, sup- 
ply manager. 


to 
Kenneth 


selected 
of 
and sales 


ust J. Eaves, sales 


Acting as a steering committee this 
group has_ established sub- 
committees. The groups will work 
market and market 
research; personnel and employee train- 
ing; 
methods, 


seven 
on seven subjects: 


new products; municipalities; 


records and accounting; 
appliances, and the seventh and final 


committee on supply. 


re. 


Sad oc Ee 
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PERMANENT 
MAGNETS 


‘ 


LITTLE Changes Can 
Make A BIG Difference 


But the important thing is—where and how 
changes in the design of permanent m-g- 
nets should be mcde. That takes knowledge 
of the subject of magnetism. 


Perhaps our long experience in this field | 
would be helpful, if you are not entirely | 
satisfied withgthe performance of your pres- 
ent magnets. And once the improved de- 
sign is worked out, we can supply your 
requirements in ALNICO or N'PERMAG. 


CINAUDAGRAPH CORPORATIO¥ 


Stamford Connecticut 


9-CC 








ONE-PIECE STEEL HEAD 
~HANDLE WITH NON-SLIP 
GRIP OF SOLE LEATHER 


WASHERS 





“CRACK DOWN” 
AS YOU PLEASE... 
YOU'LL NEVER HURT 


vou® ESTWING 








R. Fred Fairly 


Stromberg-Carlson Names 
R. Fred Fairly 


R. Fred Fairly, who 
Stromberg-Carlson 


joined the 
organization more 
than a year ago and since that time 
has been assigned to the task of 


solving important telephone research 
problems, left the Rochester headquar- 
ters on September Ist to become the 
telephone representative for the com- 
pany in the Northwest Territory com- 
prising Montana, Idaho, Oregon, Wash- 
ington and Alaska. He is taking over 


the territory formerly covered by ‘ 
W. Watson who, 
forced to take 


absence 


because of illness, 


has been temporary 


leave of 


@ Crack down—as hard 
as you please — an 
Estwing can take it and 
come back for more. 
Not only that, but 
they're built with just 
that delicate touch of 
balance needed to 
pack an added wallop 


into your swing. 


Tough? You bet they 


are! It's the way 


ihey're made—the "I" 
beam construction with 


laminated leather 


handle — as shown in 


the illustration at left. 


DISTRIBUTED BY 


AUTO MATILC 


SALES 


ELECTRIC 


CORPORATION 
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1033 WEST VAN BUREN STREET 
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Prior to joining’ the 


Stromberg- 


Carlson staff, Mr. Fairly was succes- 
sively associated with the Southwestern 
Company at 


Associated Telephone 


Lubbock, Texas, where he earned his 
degree in Electrical Engineering at the 
Texas Technological College, and also 
with the 
pany at Santa 


Associated Telephone Com- 


Monica, California 

He expects to locate with his family 
During the 
past year, his wife and two children 


in Wenatchee, Washington 


have been residing with him in Roch- 
ester. 
Mr. Fairly has proved a most val- 
uable addition to the Stromberg-Carl- 
Staff. His 
covered the field 


son Telephone wide ex- 


perience has engi- 


neering of outside construction; the 


engineering, installation and wmainte- 
nance of central office equipment; and 
all types of toll line engineering, He 
is a member of the American Institute 
of Electrical Engineering and _ the 


Independent Pioneer Telephone As- 
sociation. His hobbies are photogra- 
phy, hunting and fishing for which his 
new territory is famous. 

R. Fred Fairly is the son of R. B 
“Doc” 


manager of the 


Fairly, president and general 
Southwestern As- 
sociated Telephone Company, Lubbock, 
Texas, who holds an outstanding po- 
sition in the telephone operating field 
and is well known to the entire tele- 
phone industry. In his new assign- 
ment, Fred will be following the foot- 
steps of his Dad who covered the same 
territory from 1906 to 1913 as a tele- 
phone manufacturer’s representative 


C. W. Watson, when he has recupera- 
ted sufficiently to take over new duties 
will be transferred to the San Francisco 
Branch Office of the Stromberg-Carl- 
son Company where he will serve in 
the capacity of sales engineer for this 


division 


Celebrates 40th Anniversary 


Clarence G. Stoll, president of the 


Western Electric Company, reached his 


fortieth anniversary with the company 
last August 7 with the big responsibility 
of directing its affairs of war production 
during this global coriflict. Western Elec- 
tric is furnishing more than a third of 
military com 


America’s production of 


munications \ lied 
Nations. 

Mr. Stoll has been president of West- 
He joined West- 
ern Electric after graduation from Pent- 
State 


student apprentice in its Clinton Street 


equipment for th 


ern Electric since 1940. 


sylvania College in 1903 as a 


Shop in Chicago. After a succession of 
promotions in the manufacturing depart- 
ment he was designated vice president in 
1926 
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Awards for Ideas Presented 


For p:oduction ideas 
that will step-up the 
manufacture of tele- 
phone and radio 
equipment for the 
armed fcrces, Wal- 
ter Knobles, lefi. 
and Joseph R. Vella. 
extreme right. plant 
supervisors of the 
Stromberg - Carlson 
Company at Roch- 
ester, N. Y. re- 
ceive cash awards 
from Wilbur W. 
Hetzel. Treasurer of 
the Stromberg- 
Carlson Company, 
second from le‘t; 
and Wesley M. 
Angle. Company 
President, third from 
left. Knobles, who 
was awarded §$2.- 
824.20, is foreman of 
the coil winding 


department and has been with the firm for 17 years. Awarded $1,086.00, Vella is assist- 
ant foreman of the telephone assembly department and has seen 27 years’ service 
with the firm. Both prize-winners declared that the bulk of the money will be invested 
in War Bonds. The Stromberg-Carlson Company for 26 years has sponsored the sug- 
gestion system to increase plant efficiency. 

awarded cash bonuses. 


Chance on Committees 


According to the latest issue of 
“Chance Tips,” a publication of the 
A. B. Chance Company, manufacturers 
of Pole Line Construction and Main- 
tenance Equipment, F. Gano Chance 
president of that company, not only 
conducts the affairs of his business, 
but also takes a very active part in 
helping to solve industries’ problems 


on a regional, state, and national basis 





F. Gano Chance 


Mr. Chance is a regional director 
for the Small War Plants Corporation 
In Missouri, Arkansas, Kansas, Ne- 
braska, and parts of Iowa, Illinois and 


Oklahoma He is a member of the 
Regional War Labor Board with head 
quarters in Kansas City. He is a mem 


ber of the Industrial Relations and 
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PROOF! 


ACTUAL LABORATORY TESTS 
SHOW THAT THE “PAPER” 
METHOD OF OBTAINING 
METAL TEMPERATURE GIVES 
HIGHLY VARIABLE RESULTS 


LAB-REPORT 


"In the test, pieces of paper were in- 
serted in molien solder. Simulating ectual 
fieid conditions, the thickness and charac- 
teristics of the papers veried. Sore were 
newspaper, some wrapping paper, still 
others lig’ t cardboard. These al: surned 
brown at differext ‘emperaiures. Error 
was further increased by unbiased ob- 
servers who disagreed on exact shade of 
brown in ‘est papers. 
—— 


Se 


~~ 
ee | ~~ — 
~~ ~*~ wh 





s 


As 
EXACT TEMPERATURE 


Dillon Temperometer olways rea:'s t*e 
same. No chance for error. Instantane- 
ous, Handy. Priced low to mate she 


$6 ons 


Employees submitting usable ideas are 


job right! 
Post War Committee of the National 


Association of Manufacturers. He is 





a member of the Industrial Committee 


of the State Plannine Board. He is a 








board member of the Associated In 


Let HOLTZER-CABOT Engineers 


help solve your ringing problems 





RINGING 
MOTOR 
GENERATOR 
SET 





Write for Bulletin 1310-02 


It is of vital importance that a telephone exchange operate dependably 
without interruption, AT ALL TIMES. 


This is why HOLTZER-CABOT Ringing Motor Generators are dosigned 
and built to give a lifetime of continuous and dependable service. 


HOLTZER-CABOT Ringing Motor Generator equipment has ihe un- 
qualified approval of the engineering and service departments of all major 
telephone companies. The experience of our engineers is at your service— 
Write them your problem. 


For complete information, Write 


THE HOLTZER-CABOT ELECTRIC CO. 


6161 So. State St., Chicago, Ii! 


125 Amory St., Boston, Massachusetts 
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The Clearing House 


For the convenience of readers of Telephone Engineer 








Are MANPOWER 


Troubles CuttingY our 
Directory Adv.Sales? 


* We have the MANPOWER, the) 


EXPERIENCED ORGANIZATION to 
take over your Telephone Directory 
Advertising, handle all details and 
produce MORE NET revenue [all costs 
considered). 

Write or call 

at our expense. 


LOOMIS ADVERTISING CO. 


408 OLIVE STREET, ST. LOUIS, MO. 


3rd Fi. N. Y. Life Bidg., 20 West Ninth St. 
Kansas City, Mo. 


Citizens Trust Bidg., Fort Wayne, Ind. 
135 Se. Second Street, Philadelphia, Pa. 





Reconstructed Equipment 


Stromberg Carlson No. 55 Slightly Used 


3 Cond. Swhd. Plugs @ $0.65 
Stromberg Slightly Used 2 Cond. Swhd. 
Plugs tor No. ll Drop @ -40 


Kellogg No. 152 Slightly Used 3 Cond. 
Swhd. Pigs @ ‘ oo 

Dean 4 Party Push Button Swhd. Key 
with Ringing and List. Key Attached... 2.75 

Auto. Elec. All Bakelite Enclosed Gong 
Signal Sets with Straight Line Ringer 


-65 


and Cond. Less Ind, Coil ...... 3.25 
Stromberg Carlson No. 9 Talk Through 
Repeating Coil @ t »-- 1.38 
New Kellogg or W. E. Composition Rec. 
Shells and Caps @ A5 
Monarch L. B. Transmitters with Back 
and M. P. @ -90 


Western Elec. No. 323 Trans. Less Back 
$1.15 With Back @ : 

ag rm J No. 404 Steel Bell Boxes with 
Straight Line or 16-33-50 or 66 Cycle 
Harmonic Ringers and Ind. Coil. Wired 
Booster Ckt, @ 4.25 

Heat Coils for Kellogg or Sterling Ar- 
resters " 

Kellogg No. 115 Grabaphone with 3 Cond. 
Cord Less Signal Set @ 5.60 

S.romberg No. 69A Protector rack with 
fuses and carbons 20 lines per strip @ 3.00 

Switchboard Cord weights @ -20 

Kellogg or Dean 100 ohm drop coils @ 35 


1.25 


REBUILT ELECTRIC EQUIPMENT CO. 


1704 West 21st Place 
Chicago 8, Illinois 
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dustries of Missouri and_ vice-presi- 
dent and board member of the Miss- 
ouri State Chamber of Commerce. 
Obviously, Mr. Chance is following 
in his father’s footsteps as a man of 


action, 





wey HA Sa by 





Recent visitor to the Kellogg Switchboard 
and Supply Company was Lt. Col. L. F. 
McAlpine of Britain's famous Black Watch 
regiment and leader of Commandos. Col. 
McAlpine, who last saw action in Tunisia. 
spoke before a meeting of Kellogg's Vic- 
tory Production Drive Committee. 


Copperweld Awarded “E” 


The Army-Navy “E” for achieve- 
ments in war production was awarded 
Aug. 24 to the Copperweld Steel Com- 


e* 


pany at a ceremony at its plant at 
Glassport, Pa. 

Colonel Will V. Parker, Chief of 
the Plants and Engineering Division 
in the Office of the Chief Signal Offi- 
cer, presented the “E” Award to the 
Copperweld company management and 
its employees on behalf of the War 
Commander W. W. Slo- 
with the Bell Tele- 
Pennsylvania, was the 
Depart- 


Department. 
cum, formerly 
phone Co. of 
representative of the Navy 
ment at the ceremony. 

The Copperweld Company has been 
« major manufacturer of wire for the 


Signal Corps and its wire is being 


Telephone Engineers 





J. W. WOPAT 
CONSULTING ENGINEER 


Telephone Engineering — Construction Su- 
pervision — Appraisals — Financial 
— Rate Investigations 
1510 Lincoln Bank Tower 
Fort Wayne, Indiana 








J. G. WRAY & CO. 


Telephone Engineers 
Specialists in Appraisals, Rate Surveys, 
Financial Investigations, Organization and 

Operation of Telephone Companies 

105 West Adams Street 

CHICAGO 








JAY G. MITCHELL 


Consulting Engineer 
Operating and Management Economics 
Plant—Equipment—Revenue 
P. O. Box 602 
SPRINGFIELD, ILLINOIS 





Classified Ads 





HELP WANTED—Cable splicer, 
experienced, for group of ex- 
changes in Ohio. Permanent po- 
sition. Write Box No. 8304 c/o 
TELEPHONE ENGINEER. 








HELP WANTED — Experienced 
telephone maintenanee man for 
Magneto and C. B. Statement of 
Avaliability or Release required. 
State experience, age, draft clas- 
sification and salary expected. 
Exchanges located in eastern 
Ohio. Write Box No. 8303 c/o 
TELEPHONE ENGINEER. 











POSITION WANTED—By Teie- 
phone Engineer as Plant Super- 
intendent or Engineer. Twenty- 
six years experience in cable, 
construction and supervision. 
Have statement of availability. 
Position must be permanent. Re- 
ply to BOX 8305, c/o TELE- 
PHONE ENGINEER. 











WANTED AT ONCE: Operators 
for local and toll work at ex- 
change of approximately 800 
stations in South Carolina. One 
operator with supervisory ex- 
perience also needed. Excellent 
climate and good werking con- 
ditions. Writ Central Carolina 
Telephone Company, Southern 
Pines, North Carolina. 
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Sood 











The Clearing 


House 


For the convenience of readers of Telephone Engineer 








used in the construction of the 2200- 










mile telephone line along the Alaskan 
Military Highway, which is reputed 


—— TELEPHONE 


aad DIRECTORY jo 
ADVERTISING 


L.M.BERRY & CO. 


to be the longest carrier system in the 
world. 


Star For “M” Pennant 


Award of the first gold star to be 
| added to the “M” Pennant of Federal 
Telephone and Radio Corporation, 
manufacturing associate of Interna- 


White or Selephone fpr 
Pronostion tional Telephone and Telegraph Cor- 


poration, has been made by the United 


TELEPHONE L.D. 16 
TELEPHONE BLDG., DAYTON, OHIO 


States Maritime Commission in recog- 

nition of Federal’s continued outstand- 

ing production achievement. 
Announcement of the new honor 





was issued Aug. 8 by Colonel Sos- 


Telephone Repatr Co. 


Repair service for Transmitters, Re- 
ceivers, Desk Stands and Wall Phenes— 


thenes Behn, the president, after re- 


Magnete er Common Battery. - ; tee al” . 

| the Maritime Co ss s Board of 

Specialists in Repairing and||,. tS 
Rebuilding Transmitters 


“In recognition of your continued 


WE TRADE 
WE BUY 


| the Board of Awards of the United 


Old telephones or parts into 
smart modern-looking wall phones 
or desk sets with new cabinets. 


Telephone Repair Cc. 
Daniel H. McNulty, Manager 
Rogers Park Station Chicago 


Corporation its first gold star to be 
added to your “M” Pennant.” 


. 
AN ANSWER! 

A giant beast of slow move- 
ment. Inhabited North America 
in the Oligocene Period. It is 


& applied also to individuals as 


indolence, laziness, idleness. 














Finished Cedar Poles 
ARE YOU AN INDEPENDENT 
VALENTINE CLARK TELEPHONE PIONEER? 
CORPORATION Apply today to J. K. Johnston, secre- 
St. Paul, Minn. tary, Lemcke nian 





| ceipt of the following telegram from | 
Admiral H. L. Vickery, chairman of | 


WE REBUILD States Maritime Commission has | 
awarded Federal Telephone and Radio 


| If clear white gasoline ts hard to get, 








LOOK! at the two wiped joints below— 


DO THEY LOOK FINE 

WELL | SHOULD SMILE 

WE'VE MADE WIPING CLOTHS 
FOR A GOOD LONG WHILE 





“\Willia arr: 
GEO. E. WILLIAMS, Mfr. 


3035 Aldrich Avenue Minneapolis, Minn. 


WIPING CLOTHS 














| A NEW, IMPROVED— 


UNIQUE 


SPLICERS 
FURNACE 


. 

Melts 50 Lbs. 
of Solder 
in 10 Minutes 
Basically the same 
fine furnace used by 
larger Utilities fer 
20 years - Now with 
e FINE PLAME CONTROL—keeps solder 

at “just the right temperature.” 


@ “QUICK CHANGE” GENERATOR— 
removed and replaced in 60 seconds. 


@ WIND-PROOF — housing shields gen- 
erator — No extra shield is needed. 


Additional Features: Leaps figure “8” 





generator—with orifice scraper. semi. 
outstanding production. achievement | 


No. 55-I—KEROSENE No. 53-I—GASOLINE 


order the Kerosene Furnace. You'll like tt. 


We Invite An Appeowal Test 
UNIQUE MANUFACTURING CO., INC. 


| 231 W. Walton St., Chicago 10, fil. 











REVITALIZE 


YOUR SWITCHBOARD 
BUCKEYE 
RECONDITIONED PARTS 
KEYS 
CAM & HARMONIC RING 
o 
JACKS 


SPRING — LAMP 
COMBINED DROP 


. 
RELAYS 
LINE & CUT OFF 
TRUNK & CORD CIRCUIT 


e 
PLUGS 
K. S. & S. (NEW) 
No. |, 74, 116, 165, 166 


BUCKEYE TELEPHONE 
& SUPPLY COMPANY 


COLUMBUS, OHIO 
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Shard. Post-War 


PLANNING 


OW 


PLAN now for | 
that day when es- | 
sential materials | 


for rebuilding and 
rehabilitating your 


oypae lines again are 


HTL= 135 


° come sooner than 
you think. 


All post-war planning should include, of course, 


@rapo High-Tensile Line Wire—@rapo HTL- 
85 and @Crap® HTL-135. These high-strength 
wires make possible long spans with substantial 
savings in construction costs, minimize service 
interruptions, reduce maintenance expense. 


@Crapo HTL-85 permits spans of from 225 
feet in heavy loading to 375 feet in light load- 


ing districts; provides increased strength and en- | 
durance when used on existing pole structures. | 


@rapo HTL-135, with two and one-half times 


the strength of standard B.B. wire, makes practi- 


cable spans up to 350 feet in heavy loading, 500 
Both have superior 


feet in light loading areas. 
telephonic transmission qualities. 


Ask the distributor of @rapo Galvanized 


Products for information about these high-strength 


wires. Or, write for Bulletins 20! and 202! 


INDIANA 
STCCL & WIRE co. 


MUNCIE N 
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available! It may | 
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Pearl, Wm. 

I ‘eatrophone Corp. 

Pensacola Creo. Co., 

Porter, Inc., H. 

Philco C orp 

Phillips Electrical Works, Ltd.. 


Premax Products 


Raytheon Mfg. 
Rebuilt Electric Equipment Co.... 
Reliable Electric Co 
Roebling’s Sons Co., John . 
Runzel Cord & Wire Co.... 

S 
Schauer Machine Co., T 
Selenium Corp. of America....... 
Seymour Smith & Son, Inc.. 
Shallcross Mfg. Co 
Sherron Metallic Corp.... 
Siemens Bros. & Co., 
Star Expansion Bolt Co. ....... 
Stromberg-Carlson Co, 

Se, aa, Se 

Sturgis Posture Chair Co 
Suttle Equipment Co 
Sylvania Electric Products Inc.. 


Taylor-Colquitt Co 

jeiephone irint Co... 
Telephone Repair Co.. 

Telephone Engineer 

Telkor, Inc. 

lexas Creosoting Co aoe 
Triplett Electrical Instrument Co..... 


Unique Mfg. , 
Union Carbide & Carbon Co.. 
U. S. Rubber Co... 
U. S. Steel Corp.... 
U. S. Independent Tel. 
V 
Valentine Clark Corp.. 
W 
Wagner Malleable Products Co.. 
Western Electric Co.. 
Whitney Blake Co 
W illiams, Geo. E.... 
Wopat, J. W... 
Worth Hotel 
Wray & Co., J. G 
= 
York-Hoover Body Corp. 


Assn. 


ENGINEER & MANAGEMENT 





